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ABSTRACT 
VOCATIONAL REHABILITATION OF CLI NTS WITH BRAIN INJURY: 
INVESTIGATION OF RACIAL DISPARITY WITHIN THE REHABILITATION 
ERVIC S ADMINISTRATION (RSA) 9 1 1 DATABASE 
Stephanie A.  Kolakowsky-Hayner 
A dissertation submitted in partial fulfillment of the requirements for the degree of 
Doctor of Philosophy at Virginia Commonwealth University 
Virginia Commonwealth University, 2007 
Director: Chri stine Reid, Ph .D . ,  Professor, Department of Rehabil i tation Counseling 
F inding and maintaining employment i s  an ongoing problem for persons with di sabilit ies, 
especially those with brain injuries.  State vocational rehabilitation agencies are the 
primary authority responsible for providing employment-related services for individuals 
with disabil it ies throughout the United States .  Li ttle effort has been committed to 
identifying disparities in health and rehabilitati on serv ices provided to Americans with 
disabil ities ,  particularly those with brain injuries .  The purpose of thi s  investigation was 
to utilize Aday and Andersen's Framework for the Study of Access to examine racial 
disparity with in the Rehabil i tation Services Administration 9 1 1 Database, and thus the 
vocational rehabilitation system, among clients with brain injury. Upon review of the 
de criptive findings, Whites and A ian or Pacific I slanders were more likely to be 
acc pt d for rehabilitation than Blacks and American Indians or Alaskan atives . 
Acceptance rates for males and females were simi lar. C l ients, who received their 
primary source of support from "other" sources at the t ime of appl ication , were lea t 
l ikely to be accepted for vocational rehab i l itation . H i spanics appeared to have lower 
acceptance rates than non-Hispanics .  Persons with greater than a high school education 
were more l ikely to be accepted for rehabi l itation than persons with less education who 
had completed schooling through the regular education system. Exhaustive CHAID 
findings suggest that racial disparity in  rehabi l i tation acceptance rates is not a clear cut 
i ssue. Each of the racial groups was more l ike ly to be accepted for rehabilitation under 
different circumstances. Consequently, a definitive broadcast statement about racial 
disparity within the Federal Rehabi l i tation System cannot be made . With regard to 
reason for closure, although the Chi-square analyses for the current investigation were 
significant, the degree of association was extremely modest. There did not appear to be a 
practical difference between White and non-White c l ients with regard to reason for 
closure . Future research, and practice and policy implications are discussed. 
© Stephanie  A .  Kolakowsky-Hayner 2007 
Al l  Rights Reserved 
CHAPTER 1 :  INTRODUCTIO 
Study Rationale 
In 1 997 the U. S .  Department of Commerce reported that disabil ities affect one­
fifth of al l Americans, and that if  trends continue, the growth in the number of persons 
with disab il it ies will accelerate in the coming decades .  The Institute of Medicine 
reported that 49 mi ll ion Americans have at least one chronic or disabling condition 
l imiting their participation in work, lei sure, and social activities (Brandt & Pope, 1 997) .  
Simi larly, the 2000 census included 49.7 mi llion people with disabilit ies ; representing 
1 9 . 3% of the 257 .2 mill ion people age 5 and older, in the c ivil ian non- institutional ized 
population (Waldrop & Stem, 2003 ) .  In  2007, 40-50 mill ion people report having a 
di abi l i ty of some sort and with baby-boomers aging, the numbers are continuing and will 
continue to increase ( Institute of Medicine, 2007) .  
The U .  S .  Department of Commerce report states "disabil ity i s  no respecter of 
age, sex, or race" ( 1 997;  p. 1 ) . However, it has been suggested that racial di spari ty i s  
common throughout the U .  S .  healthcare system (Andresen , & Miller, 2005 ; Brown, 
Ojeda, Wyn, & Levan, 2000; Carey & Garrett, 2003 ; L illie-Blanton,  Rushing, & Ruiz, 
2003 ; Luke & Brown, 2006; Mayberry, Mil i ,  Vaid, Samadi , Ofili ,  McNeal, Gri ffith ,  & 
LaBrie ,  1 999; chneider, Cleary, Zaslavsky, & Epstein,  200 1 ; Trivedi ,  Zas lavsky, 
chneider, & Ayanian ,  2006, Zito, Safer, Zuckennan, Gardner, & Soeken, 2005 ) .  
1 
"Allegations of raci sm attract attention, and the charge that America '  phy ic ian are 
2 
biased against Blacks and Latinos has drawn considerable press coverage" (Bloche 2005 ; 
p .  S55) .  
I n  a statement to the Congressional Black Caucus, the Congres ional Hi  panic 
Caucus, and the Congressional Asian Pacific American Caucu , Dr. Walter W. William 
Assoc iate Director for M inority Health, Centers for Disease Control and Prevention, 
declared : 
F or too many racial and ethnic minorities in  our country, good health i s  
elusive, and appropriate health care i s  often associated with economic 
status,  race or ethnicity, and gender. The demographic changes that are 
antic ipated over the next decade magnify the importance of addressing 
disparit ies in  health status . Groups currently experi encing poorer health 
status are expected to grow as a proportion of the total U .S .  population ; 
therefore, the future health of America will be influenced substantially by 
our success in improving their health . A national focus on dispari ties in  
health status i s  particularly important as  major changes unfold in the way 
in which health care i s  del ivered and financed (Will iams, 2002 ; p .  1 ) . 
With regard to persons with brain injury specifically, racial di sparity has also 
been suggested. For example, African Americans with brain injuries are less l ikely to 
receive follow-up care after di scharge from an emergency department (Bazarian, 
Hartman, & Delahunta, 2000; Bazarian, Pope, McClung, Cheng, & Flesher, 2003) ,  even 
though, ba ed on traumatic brain injury-related hospital discharges, brain injury incidence 
rates for African Americans are higher than for Whites (Langlois ,  Kegler, Butler, Gotsch , 
Johnson, Richard, Webb, Coronado, Selassie, & Thurman, 2003) .  
tate vocational rehabil itation (VR) agencies are the primary authori ty 
re pon ible for providing employment-related services for individuals with disabil ities 
throughout the nited tate , including persons with brain injuries .  The VR program i s  
federally mandated through the Rehabil i tation Act of 1 973 and administered by the U .S .  
Department of Education's Office of  Special Education and Rehab il i tative Service 
(OSERS), Rehabil i tation Services Administration (RSA).  The RSA is  responsible for 
evaluating the effectiveness of the VR program pursuant to Section 40 1 of the 
Rehabil i tation Act. 
3 
According to the Evaluation Standards and Performance Indicators for the 
Vocational Rehabil itation Services Program (U . S. Department of Education OSERS, 
n .d . ) , State Agencies must : assist any eligible individual ,  including an individual with a 
sign ificant disabil ity, to obtain , maintain ,  or regain high-quali ty employment and ensure 
that individuals from minority backgrounds have equal access to VR services . Each year, 
state VR agenc ies must report program performance data to RSA by December 1 st (60 
days after the end of the fiscal year) . RSA has establ ished minimum levels of 
performance.  State agencies that fail to meet these performance levels must develop a 
program improvement plan outl ining specific actions to be taken to improve program 
performance. 
Interventions that have been recommended to ensure equitable treatment and a 
diverse workforce within the rehabil i tation population have been relatively broad-based 
(Patterson, Allen , Parnell , Crawford, Beardall, 2000). For example, the second goal of 
Healthy People 20 1 0  i s  to eliminate health dispari ties (U .S .  Department of Health and 
Human Services, 2000).  Further, the M inority Health and Health Disparities Research 
and Education Act of 2000 wa espoused to eliminate racial and ethnic dispari ties in 
health care by 20 1 0  (Epstein & Ayanian 200 1 ;  U .S .  Department of Health and Human 
Services, 2002). However, very little effort has been committed to identifying di parit ie 
in  health and rehabil i tation services provided to the almost 50 million Americans with at 
least one chronic condit ion limiting their abil i ty to participate in  society (Epstein & 
Ayanian 200 1 ; Liao, McGee, Cao, & Cooper, 1 999) . According to the research 
summarized in Section 2 1  of the Rehabilitation Act Amendments of 1 992 , pattern of 
inequitable treatment of persons of tninority groups have been documented within the 
vocational rehabil i tation process (Patterson, Allen, Parnell, Crawford, Beardall , 2000) . 
However, no research has been conducted to investigate disparity among persons with 
brain injury within the vocational rehabi l itation system. 
4 
One means of evaluating such disparity i s  through the analysis of the RSA 9 1 1 
Database . RSA col lects data annual ly on rehabi l i tation outcomes and services provided 
for every person who has appl ied for or received VR services.  A variety of studies have 
been conducted util izing the RSA-9 1 1 data (Wheaton, & Hertzfeld, 2002 ; Wilson, 2002 ; 
Wilson, Alston, Harley,  & Mitchel l ,  2002 ; Wi l son, Harley, & Alston, 200 1 ; Wi lson, 
Jackson , & Doughty,  1 999). However, some have l imited sample size, and some suggest 
conflicting results upon replication of earl ier studies of racial differences . A detailed 
review of previous studies is provided within the l iterature review in Chapter 2 .  
Statement of Purpose 
The purpose of thi s  investigation was to examine racial di sparity within the 
vocational rehabil i tation system among c l ients with brain injury utilizing the federal 
RSA-9 1 1 database. Additionally,  based on the theoretical framework of Aday and 
Andersen ( 1 974), predi sposing and enabl ing characteri stics variables were analyzed and 
5 
Acceptance for Rehabil i tation Services models were generated. The models may help to 
aid in improved services for clients throughout the VR system . Given that the VR 
program i s  federally mandated, infonnation regarding disparity within the system will 
have practice, and disabil i ty and VR policy implications . Further, such pol icy 
implications may serve to equalize treatment and services within the VR system and thus 
influence community inclusion, well-being, and overall quality of l ife for persons with 
disabil i t ies .  
Theoretical Framework 
It  i s  widely known that scientific theories have been used to guide research and 
help to build new knowledge. A theory is a statement of relations among concepts with in 
a set of boundary assumptions and constraints ; a l inguistic device used to organize a 
complex empiri cal world (Bacharach,  1 989) .  According to Aday and Andersen ( 1 974) , 
collecting data on empirical indicators of the population's access to medical care allows 
researchers to evaluate the availabil ity and uti l ization of services, thus allowing for health 
care planners and policy makers to make better deci sions regarding progress and need . 
Aday and Andersen's framework suggests that healthcare accessibi l i ty and use are driven, 
in part, by patients' predisposit ions, needs and enab l ing characteri stics (Aday and 
Andersen ,  1 974 ; Andersen , 1 995) .  
The theoretical model consists of  five major elements impacting access to and use 
of healthcare including: Health Policy; Characteri stics of the Health Delivery System, 
Characteri stics of the Population at Risk, Util ization of Health Services; and Consumer 
Sati sfaction (see Figure 1 ) . Given that access i s  often thought of in tenns of a pol itical 
CHARACTERISTICS OF 
THE HEALTH DELIVERY 
SYSTEM 
Resources 
Volume 
Distribution 
Organization 
Entry 
Structure 
UTILIZATION OF 
HEALTH SERVICES 
Type 
S i te 
Purpose 
Time interval 
HEALTH POLICY 
F inancing 
Education 
Manpower 
Organization 
F igure 1 .  Framework for the Study of Access .  
CHARACTERISTICS 
OF THE 
POPULATION AT 
RISK 
Predisposing 
Mutable 
Immutable 
Enabling 
Mutable 
Immutable 
Need 
Perceived 
Evaluated 
CONSUMER 
SATISFACTIO 
Convenience 
Costs 
Coordination 
Courtesy 
Information 
Quality 
(From "A framework for the study of access to medical care," by L. A. Aday and R. Andersen, 1974, Health Services 
Research, Fall, p. 212. Copyright 1974 by Blackwell Publishing. Reprinted with pennission.) 
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context, Health Pol icy i s  thought of "as the start ing point for consideration of the access 
concept" (Aday & Andersen, 1 974, p. 2 1 2) .  A prime example of thi s  construct can be 
i l lustrated with all of the legislat ion put forth regarding the federal rehabi l i tation system. 
A detai led review of such legis lative efforts is provided later within the l iterature review. 
The second construct of the theory is  the Characteristics of the Health Care Delivery 
System including components for providing patient or client care. The third construct of 
the theory, and the focus of thi s  study, is the Characteristi cs of the Population at Risk. 
Thi s  component encompasses the individual determinants of util ization : predisposition, 
enablement, and need. Predisposing factors include variables that exist prior to the onset 
of the illness episodes including age, sex, race, rel igion, and values concerning health and 
illness (Aday & Andersen , 1 974) .  Enabling characteri stics reflect personal and public 
resources available to obtain services including insurance, i ncome, and attributes of the 
communi ty (e .g . ,  rural vs .  urban) in which the client l ives . Need includes the person's 
illness level as perceived by the patient or as evaluated by the provider. The fourth and 
fifth constructs can be considered more of the outcomes of the system, Uti l ization of 
Health Care Services and Consumer Sati sfaction.  
Various studies have uti l ized the Framework for the Study of Access (Aday & 
Andersen , 1 974) or one of its later variations (Andersen, 1 995)  to investigate access to 
and util ization of various healthcare services . For example, a variety of studies have been 
conducted using the framework to investigate util ization among children with asthma 
(Lieu,  Lozano, Finkelstein, Chi ,  Jensvold, Capra, Quesenberry, Selby, & Farber, 2002 ; 
Wallace, cott, Klinnert ,  & Anderson, 2004), and chronically ill children with special 
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health-care needs (Weller, Minkovitz, & Anderson, 2003) .  Research has also been 
conducted to identify unmet needs for medical care, dental care prescription medications, 
and vision care for 97,206 chi ldren less than 1 8  years of age (Newacheck, Hughes, Hung 
Wong, & Stoddard, 2000) . Aday and Andersen's framework is  frequently used to 
investigate access to and util ization of drug and alcohol treatment (Booth, Blow, 
Loveland Cook, Bunn, & Fortney, 1 997 ; Booth , Kirchner, Fortney, Ross, & Rost, 2000; 
Chitwood, Comerford, & McCoy, 2002 ; Deck & Carlson 2004; Hajema, Knibbe, & 
Drop, 1 999; Ri ley, Wu, Junge, Marx , Strathdee, & Vlahov 2002 ; Weisner, & Matzger, 
2002 ; Weisner, Matzger, Tam, & Schmidt 2002) .  Researchers have examined 
differences between healthcare use and associated costs in  rural and urban at-ri sk drinkers 
(Nietert, French, Kirchner, Han,  & Booth, 2004) .  Aday and Andersen's framework has 
also been used to investigate utilization of healthcare services among the elderly, 
especially with regard to racial and ethnic  differences in util ization (Mitchell ,  Matthews, 
& Gri ffin, 1 997 ; Netzer, Coward, Peek, Henretta, Duncan, & Dougherty, 1 997) .  
The current investigation used part of Aday and Andersen's Framework for the 
Study of Access to explain racial disparity among c l ients with brain inj ury within the 
vocational rehabilitation system, with the goal of allowing for health care planners and 
pol icy makers to make better dec is ions regarding progress and need. Although within 
differing populations, s imi lar studies have investigated racial dispari ty util izing Aday and 
Andersen's Framework for the Study of Access . For example, Seid, Stevens, and Varni 
(2003),  util ized Aday and Anderson, to dist inguish between predisposing factors such as 
race/ethnic ity, and enabling factors such as potential access ( insurance, regular source of 
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care) and language abil ity i n  examining disparit ies in  pediatric primary care . They u ed 
mUltiple regression model s  including parents' reports of primary care qual i ty asse sed 
via the Parents' Perceptions of Primary Care measure ,  as the dependent variable .  The 
independent variables were race/ethnicity ,  language, and potential access to care 
( insurance status ,  presence of a regular provider of care),  controlling for child age, gender 
and chronic health condition status,  and mother's education . They found that parents' 
reports of primary care qual i ty varied according to race/ethnicity and that multivariate 
analyses revealed both language and potential access exerted strong independent effects 
on primary care qual i ty ,  reducing the effect of race/ethnici ty .  
Muel l er, Pati l ,  and Boi lesen ( 1 998) examined the independent effects of minori ty 
status, residence, insurance status, and income on physic ian uti l ization, contro l l ing for 
general health status  and the presence of acute or chronic  health problems.  Using data 
from the 1 992 National Health Insurance Survey, the researchers also paid attention to 
utilization differences among rural minority populations, as compared with urban non­
Latino Whites .  Descriptive stat ist ics were used to show differences among groups while 
multiple logistic regression was used to test the mult ivariate model .  F indings revealed 
that insurance status is the most sal ient determinant of uti l i zation of healthcare services, 
regardless of race/ethnicity or place of residence (rural vs. urban) .  People  from racial and 
ethnic minority groups were l ess l ike ly than Whites to use physician services, and use 
was general ly lower for rural residents . The most striking differences were for rural 
Latinos and rural Asians/other persons .  
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Furthermore, Si lverstein ,  ietert , Ye,  and Lackland (2002) i nvestigated the 
incidences of lung and esophageal cancers and the survival of those patients to detennine 
i f  race was associated with stage of cancer at diagnosis ,  and to identify predictor of 
advanced-stage lung and esophageal cancers . Data were analyzed using logist ic 
regression to identify independent predictors of advanced disease at the time of diagnosi . 
Results indicate that race was not in  fact associated with stage of cancer at diagnosis .  
However h istology and distance to nearest hospital ,  and residence in  an area with a high 
proportion of Medicaid recipients, were predictors of advanced stage in  lung cancer and 
esophageal cancer patients respectively . 
Based on previous dispari ty studies utilizing the Aday and Andersen framework 
and in view of the data available for analysis within the RSA-9 1 1 database, thi s  
investigation focused on the characteristics of the population at-risk portion of the model . 
Specifically, when investigating racial disparity among clients with brain injury with in 
the vocational rehabil itation system, in terms of characteristics of the population at ri sk, 
thi s  study attended to the constructs of predisposition ,  enablement, and need. 
With regard to predisposition, the theory suggests mutable and immutable factors . 
Mutable factors are factors that are capable of change or of being changed . Mutable 
factors include health care beliefs and att i tudes, and knowledge of health care 
information .  Immutable factors are variables judged as having low mutabili ty including 
demographic factors (e .g . ,  age, gender) and social structure (ethnic i ty ,  education, and 
occupational structures) ,  because such variables are not likely to change in the short-tenn 
(Andersen, 1 995) .  The RSA-9 1 1 database does not include information regarding 
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mutable factors ; therefore thi s  investigation focused on immutable predispo i ti on factors ,  
primarily race .  Enab ling characteri stics also include mutable (e .g . ,  family income, 
insurance coverage, publ ic support) and immutable (e .g . ,  type of inst i tution at 
appl ication, geographic location) factors . 
With regard to the construct of need, perceived need may include the VR c l ient's 
perceived need for VR serv ices, while evaluated need would be the VR counselor's or 
referral source's empirical evaluation of the cl ient's needs. Factors measuring need may 
include injury severi ty, length of coma, length of in it ial  hospital ization, self-reported 
need, and counselor assessment at entry to the system. While the RSA-9 1 1 database does 
not contain such specific measures of either perceived or evaluated need, reason for 
closure data was used as a close approximation of need within the scope of this  
investigation . For example,  the broad explanation of why the individual was not 
accepted for vocational rehabil itation services, was closed from the pre-service waiting 
l ist, or could not be rehabil itated was used as a proxy for the counselor' s evaluation of 
need. The following research questions and hypotheses provide a more detailed 
description of the investigation based on the model framework. 
Research Questions 
Based on the framework and a review of the previous literature, the current 
investigation examined the characteri stics of the popUlation at ri sk, persons with brain 
injury within the RSA-9 1 1 database, with regard to the constructs of predisposition and 
enablement. The study investigated which factors, if any, predi spose or enable a person 
with brain injury to be accepted for rehabili tation services within the VR system. Also of 
interest to the investigator was the i ssue of dispari ty with regard to rea on for ca e 
c losure. The investigation was conducted to answer the fol lowing re earch que t ion . 
Que tion 1. Do predi sposing characteristics such as age, race ethnicity ,  gender 
mari tal status, and education influence vocational rehabi l i tation acceptance rate in the 
United States? 
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Que tion 2. Do enabl ing characteri stics such as referral source insurance 
coverage, and primary source of support at application influence vocational rehabil itation 
acceptance rates in the United States? 
Que tion 3. Is there a difference, based on race, in the reason for case closure for 
vocational rehabil itation services? 
Summary 
Racial  disparity is  a problem in the VR system. The RSA-9 1 1 database monitors 
rehabil itation outcomes and services for all persons who have applied or received VR 
services in  the federally funded, State VR system . Util izing a portion of the Framework 
for the Study of Access (Aday & Andersen, 1 974), th is  investigation examined racial 
disparity within the VR system through detailed analysis of cl ients with brain injury 
within the RSA-9 1 1 database . Re earch hypotheses were stated. The following review 
of the literature provided the basis for such predictions . 
CHAPTER 2 :  LITERATURE REVIEW 
A comprehensive review of the l i terature is  necessary to provide a conceptual 
framework upon which a research study is founded, letting the reader know about the 
nature of the topic,  why it is important, and what needs to be done about it (York, 1 998) .  
The fol lowing section provides an ana lysis and synthesis of the l iterature regarding 
traumatic  brain inj ury and disabi l ity , racial  di sparity within the overal l  health care system 
and disabi l i ty community in general ,  the legislation and programming guiding the VR 
system to improve employment outcomes for individuals with disabi l ities, and disparity 
within the VR system. 
Traumatic Brain Injury and Disabi l ity 
Traumatic brain injury i s  a "global health problem" (Langlois, Rutland- Brown,  & 
Wald, 2006, p .  375)  and one of the leading causes of death and disabi l i ty in the United 
States, especial ly among persons under the age of 50  (MacKenzie, 2000 ; Marion ,  1 998 ;  
Thurman, A lverson , Dunn, Guerrero, & Sniezek, 1 999) . On average, the greatest number 
of traumatic brain injuries occurs in persons between the ages of 1 6  and 3 5  (Harri son­
Fel ix, ewton, Hal l ,  & Kreutzer, 1 996) .  In the United States, someone receives a 
traumatic brain injury (TBI) every 23 seconds (Centers for Disease Control , 2006) . Over 
one and a half mi l l ion injuries occur per year with 290,000 severe enough for 
hospital ization , (Rutland-Brown, Langlois,  Thomas, & Xi , 2006). That is eight times the 
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number of people diagnosed with breast cancer and 34 times the number of new ca es of 
HIV/AIDS each year (National Center for Injury Prevention and Control ,  200 1 ) . 
In addition to a l l  of the brain inj uries occurring within the United State each 
year, injured soldiers returning from the Middle East are quickly causing those numbers 
to escalate (Sul l ivan , 2004 ; Warden, 2006; Watanabe, 2005) .  Traumatic brain injurie 
have been referred to as the hal lmark or signature injury of the war (Clare, 2006; Sontag 
& Alvarez, 2007) .  For example, more than half of  the injured soldiers returning from 
Iraq were identified as having sustained a brain injury (Edwards, 2006). "Possible 
reasons for an increase in closed TBI include the effectiveness of body armor in saving 
those who would have been ki l led previously, increased identification of c losed TBI due 
to increased understanding of the potential sequelae of mi ld and moderate c losed brain 
injury, and the prominence of blast as an injury mechanism" (Warden, 2006; p: 40 1 ) . 
Persons with brain injury often experience lasting functional problems (Hel lawell ,  
Taylor, & Pentland, 1 999; Keyser, Witol ,  Kreutzer, & Rosenthal ,  1 995 ; Kreutzer, 
Gordon, Rosenthal ,  & Marwitz, 1 993 ; Witol , Sander, Seel ,  & Kreutzer, 1 996). Cognitive 
deficits may include mental fatigabi l ity (Mazaux, Masson, Levin, Alaoui ,  Maurette, & 
Barat, 1 997), impainnents in orientation ,  initiation, (Kolakowsky-Hayner & Kreutzer, 
2002), concentration (van der Naalt, van Zomeren, Sluiter, & M inderhoud, 2000), 
di crimination, perception (Kolakowsky-Hayner & Kreutzer, 2002), learning (Parente, 
Kolakowsky, & El l iott, 1 998),  attention (Finset, Anke, Hofft, Roaldsen, Pi II gram-Larsen 
& tanghelle, 1 999; Parente, Kolakowsky, & El l iott, 1 998), memory (Finset, Anke, 
Hofft, Roald en, Pi l lgram-Lar en & Stanghel le, 1 999; Masson , Maurette, Salmi ,  
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Dartigues, Vecsey, Destai l lats, & Erny, 1 996;  M azaux, Masson, Levin, laoui ,  aurette, 
& Barat, 1 997,  o l in ,  2006 Parente, Kolakowsky, & El l iott, 1 998 ;  van der aalt, van 
Zomeren, Sluiter, & Minderhoud, 2000), executive functioning (Henry, Gross, Herndon, 
& Furst, 2000; Mazaux, Masson , Levin, Alaoui ,  Maurette, & Barat, 1 997 ;  o l in ,  2006; 
Parente, Kolakowsky, & El l iott, 1 998), psychomotor processing (Kolakowsky-Hayner & 
Kreutzer, 2002), and reasoning (Parente, Kolakowsky, & El l iott, 1 998) .  Behavioral 
problems may inc lude lack of motivation , inhibition (Henry, Gross, Herndon, & Furst, 
2000), poor self-monitoring (Kolakowsky-Hayner & Kreutzer, 2000), irri tabi l i ty (van der 
Naalt, van Zomeren, Sluiter, & Minderhoud, 2000), apathy (Kolakowsky-Hayner & 
Kreutzer, 2002), aggressiveness (Baguley, Cooper, & Felmingham, 2006), depression 
(A lderfer, Arciniegas, & Si lver, 2005 ;  Evans, Sherer, Nick, Nakase-Richardson , & 
Yablon ,  2005 Masson, Maurette, Salmi,  Dartigues, Vecsey, Destai l lats, & Emy, 1 996), 
anxiety (Masson, Maurette, Salmi ,  Dartigues, V ecsey, Destai l lats, & Emy, 1 996), lack of 
awareness (Evans, Sherer, Nick, Nakase-Richardson, & Yablon ,  2005 ; Kolakowsky­
Hayner & Kreutzer, 2000; Noe, Ferri , Caballero, Vi l lodre, Sanchez, & Chirivel la, 2005 ; 
H i l l ier & Metzer, 1 997 ; Prigatano, 2005), restlessness (Kolakowsky-Hayner & Kreutzer, 
2002), sexual i ty issues (Henry, Gross, Herndon, & Furst, 2000; Kolakowsky-Hayner & 
Kreutzer, 2002), and substance abuse (Burnett, S i lver, Kolakowsky-Hayner, Cifu, 2000; 
Kolakowsky-Hayner & Kreutzer, 200 1 , 2002 ; Ommaya, Salazar, Dannenberg, Ommaya, 
Chervinsky, & Schwab, 1 996) . Physical difficulties may include headaches (Masson , 
Maurette, Salmi,  Dartigues, Vecsey, Destai l lats, & Erny, 1 996; van der Naalt, van 
Zomeren , luiter, & M inderhoud, 2000), pain syndromes (Flanagan, 1 999), sensory 
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impairment (Dean ,  Colantonio, Ratc l iff, & Chase, 2000), vertigo (Flanagan,  1 999; 
Masson, Maurette, Salmi , Dartigues,  Vecsey, Destai l lats, & Emy, 1 996), fatigue 
(Kolakowsky-Hayner & Kreutzer, 2002; van der aalt, van Zomeren, Sluiter, & 
Minderhoud, 2000), motor slowness (Dean, Colantonio, Ratcl iff, & Chase, 2000; 
Kolakowsky-Hayner & Kreutzer, 2002 ; Mazaux,  Masson, Levin,  Alaoui , Maurette, & 
Barat, 1 997), swal lowing problems (Cherney & Halper, 1 996) , seizures (Singer, 200 1 ), 
and diminished coordination (Kolakowsky-Hayner & Kreutzer, 2002). Although some 
problems are resolved relatively early postinj ury, deficits have been known to persist for 
nearly a decade or more (Hodgkinson, Veerabangsa, Drane, & McCluskey, 2000; Possl ,  
Jurgensmeyer, Karlbauer, Wenz, & Goldenberg, 200 1 ) . 
Due to such an extended recovery period, finding and maintaining employment i s  
an ongoing problem for persons with brain inj ury (Hart, Dijkers , Fraser, C icerone, 
Bogner, Whyte, Malec, & Waldron, 2006) . Despite advances in medicine and 
rehabi l i tation, persons with brain injury are experiencing ongoing difficulties for many 
years (Dawson & Chipman, 1 995; Harrison-Fel ix,  Newton, Hal l ,  & Kreutzer, 1 996; 
H ibbard, Uysal , S i lwinski , & Gordon, 1 998;  Masson, Maurette, Salmi , Dartigues, 
Vecsey, Destai l lats, & Emy, 1 996; Mazaux, M asson, Levin,  Alaoui , Maurette, & Barat, 
1 997; Tennant, Macdennott, & eary, 1 995; Thunnan, Alverson , Dunn, Guerrero, & 
niezek, 1 999; Van Der Naalt, Van Zomeren, Sluiter, & Minderhoud. 1 999) . 
Unemployment is  one of the most persistent and costly of these ongoing problems 
(Abrams, Barker, Haffey, & elson 1 993 ; Greenspan,  Wrigley, Kresnow, Branche­
Dorsey, & ine, 1 996' H i l l ier, Sharpe, & Metzer, 1 997; Mazaux, Masson, Levin,  Alaoui ,  
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Maurette, & Barat, 1 997 ;  Oddy & Humphrey, 1 980· Oddy, 1 984 ; Schalen, ord trom, & 
Nordstrom, 1 994; Thomsen, 1 974 ; Thomsen, 1 984; Weddel l ,  Oddy, & Jenkins, 1 980;  
Wehman, Kregel ,  West, & Cifu 1 994) . Research has suggested that returning to work 
after brain inj ury has been l imited to as l i ttle as one-third of the brain injured population, 
as many as ten years postinjury (Brooks, McKin lay, Symington, Beattie, & Campsie, 
1 987 ;  Kreutzer, Marwitz, & Wehman, 1 99 1 ;  Sander, Kreutzer, & Fernandez, 1 997;  
Sander, Kreutzer, Rosenthal, Delmonico, & Young, 1 996; Wehman, West, Kregel ,  
Sherron,  & Kreutzer, 1 995) .  Recovering and working after brain injury is ,  for many, a 
tremendous chal lenge (Annoni ,  Beer, & Kesselring, 1 992 ;  Dawson, & Chipman, 1 995 ; 
Tennant, Macdennott, & Neary, 1 995 ; Thurman, Alverson , Dunn, Guerrero, & Sniezek, 
1 999). 
A variety of factors have contributed to low employment rates .  First, many 
neurobehavioral problems are long-term, i f not permanent (Sander, Kreutzer, & 
Fernandez, 1 997) .  Second, work environments emphasize productivity and value good 
interpersonal ski l l s , but fatigue, irritabi l ity ,  and slowness are commonly reported after 
brain injury (Witol ,  Sander, Seel & Kreutzer, 1 996) . Thirdly, just as racial di sparity has 
been found with in  the areas of treatment (Bazarian, Pope, McClung, Cheng, & Fiesher, 
2003),  rehabi l itat ion (Corrigan, Harrison-Felix, Bogner, Dijkers , Terri l l ,  & Whiteneck, 
2003),  and rehabi l i tation outcomes (Johnstone, Mount, Gaines, Goldfader, Bounds, & 
Pitts ,  2003 ; Rosenthal , Dijkers, H arrison-Fel ix,  Nabors , Witol ,  Young, & Englander, 
1 996, Sherer, Nick, Sander, Hart, Hanks, Rosenthal , H igh, & Yablon, 2003) of persons 
with brain injury, it has also been suggested that racial di sparity is a factor within the 
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healthcare system ( Howard, Andersen, Sorl ie,  Andrews, Backlund, & Burke ,  1 994; 
Klatsky, & Annstrong, 1 99 1 ; Krause, Kemp, & Coker, 2000; Saab, Tischenekel ,  Spitzer, 
Gel lmen, Pasin, & Schneidermon, 1 99 1 ;  Sacco, Hauser, Mohr, & Foulkes, 1 99 1 ;  
Zweitler, Lyden, Taft, Kel ly, & Rothrock, 1 995) ,  within the disabi l i ty community (Ficke, 
1 99 1 ;  Hayward, Friedman, & Chen, 1 996; Krieger 1 999; Manton , Patrick, & Johnson, 
1 987 ;  McNei l ,  1 993) ,  and with in the vocational rehabi l i tation system (Atkins & Wright, 
1 980 ;  Danek & Lawerence, 1 982 ;  Feist-Price, 1 995 ; Herbert & Cheatham, 1 988 ;  Wi l son, 
Jackson, & Doughty, 1 999; Wilson, & Senices, 2005) . The fol lowing sections provide 
greater detai l into such disparity . 
Racial  Disparity in H ealth Care and Disabi l i ty 
Research has demonstrated that persons of racial minority groups are at a 
disproportionately increased ri sk for a variety of health problems including 
cardiovascular disease (Klatsky, & Armstrong, 1 99 1 ), hypertension (Saab, Tischenekel ,  
Spitzer, Gel lmen, Pasin,  & Schneidermon, 1 99 1 ) , stroke ( Howard, Andersen , Sorl ie ,  
Andrews, Backlund, & Burke, 1 994; Sacco, Hauser, Mohr, & Foulkes, 199 1 ; Zweifler, 
Lyden, Taft, Kel ly ,  & Rothrock, 1 995),  and depressive symptomatology after spinal cord 
injury (Krause, Kemp, & Coker, 2000). For example, African Americans are 2 . 5  times 
more l ikely to die from stroke, and 3 5% more l ikely to die from cancer than Whites 
(Congressional B lack Caucus Foundation, 2003) .  African American women between the 
ages of 3 5  and 74 are almost 69% more l ike ly to die of heart disease than White women 
of the same age (Congressional B lack Caucus Foundation, 2003). Mexican Americans 
and African Americans are twice as l ikely to have diabetes as Whites (Congressional 
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B lack Caucus Foundation, 2003) .  Additional ly,  African Americans have lower l ife 
expectancies than Whites, h igher death rates for 1 3  of the 1 5  leading causes of death, 
increased rates of chi ldhood asthma, lower birth weights, and higher infant mortal i ty 
(Newacheck, Stein,  Bauman, & Hung, 2003) .  Such differences may reflect that chronic 
conditions appear at  a younger age, and activity is more restricted as a result, for minori ty 
groups (Wray, 1 992) . 
In addition to the differences found in  general health care issues, H i spanics and 
African Americans also have a higher rate of disabi l i ty (Ficke, 1 99 1 ;  Hayward, 
Friedman, & Chen , 1 996; Krieger 1 999; Manton, Patrick, & Johnson , 1 987; McNei l ,  
1 993) .  A lston and Russo ( 1 994) noted that African Americans with disabi l it ies were 
more l ikely to be severely disabled than any other group of individual s with disabi l i ties, 
whi le as a group, Asians and Pacific Is landers have fewer disabi l it ies than do persons of 
other minority groups (Smart & Smart, 1 997) .  The higher rate of disabi l ity could be 
attr ibuted to a higher incidence of interpersonal violence (Seelman, 1 995; Waters & 
Adkins, 1 997); more physical ly demanding and higher-ri sk jobs, which persons of 
minority groups tend to hold ( Smart & Smart, 1 997); lower socioeconomic status 
(Stegbauer, Engle,  & Graney, 1 995); and unequal access to healthcare, di scrimination, 
and language and cultural barriers (Centers for D isease Control ,  2003) .  Additional ly, 
racial  disparity among persons with disabi l it ies may be attributable to l imited education 
and lack of insurance coverage causing reduced preventative care-seeking behaviors . For 
example, 600/0 of White people 65 years and o lder have been vaccinated for influenza, 
whi le  only 390/0 of African Americans of the same age group reported receiving the 
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vaccination (Congressional Black Caucus Foundation, 2003) .  However, The Institute of 
Medicine's  landmark report, "Unequal Treatment: Confronting racial  and ethnic 
disparit ies in  healthcare," (2002) establ ished that racial differences endure even when 
adjusting for socioeconomic differences and health care access-related factors . 
The racial dispari ty prevalent within the healthcare system and the disabi l ity 
community i s  also evident with in  the arena of employment and the VR system (Atkins & 
Wright, 1 980 ;  Danek & Lawerence, 1 982 ;  Fei st-Price, 1 995 ; H erbert & Cheatham, 1 988 ;  
Wilson, Jackson, & Doughty,  1 999 ; Wilson, & Senices, 2005) .  Much legislation has 
been put forth to help reduce such disparity .  The next section provides background into 
the legis latively mandated VR system by discussing the legislation surrounding 
vocational rehabi l itation . Fol lowing, specifics regarding racial di sparity within the VR 
system are presented. 
Legi s lation and Vocational Rehabi l itation 
For the past 30  years , the federal government has been proposing and 
implementing legis lation and programming to improve employment outcomes for 
individuals with disabi l it ies .  For example, starting with the Rehabi l i tation Act of 1 973 
and inc luding the Rehabi l i tation Act Amendments of 1 978 ,  1 984, 1 986, 1 992 , 1 993 , and 
1 998,  the Americans with Disabi l ities Act of 1 990, the Individuals with Disabi l ities 
Education Act ( ID�A) of 1 990, the reauthorization of I DEA in 1 99 1 ,  1 997,  and 2004, the 
Pre idential Task Force on Employment of Adults with Disabi l ities (PTFEAD) of 1 998,  
the Workforce Investment Act  (WIA) of 1 998,  and the Ticket to Work and Work 
Incentives Improvement Act (TWWIIA) of 1 999, there have been considerable 
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legislative strides toward the inclusion of people with disabi l itie with in  the work force. 
Table 1 provides a summary of the legis lation . The fol lowing section briefly de cribe 
these items of legislation in more detai l .  
The Rehabi l itation Act of  1 973  affected individuals who were eeking 
employment by requiring affirmative action for federal agencies, contractors, and grant 
recipients . The Act required executive departments and agencies to submit to the Civ i l  
Service Commission and to the Interagency Committee on Handicapped Employees 
affirmative action program plans for the h iring, placement, and advancement of 
handicappe,d individuals in such departments or agencies .  Through thi s  Act, Congress 
establ ished the Rehabi l i tation Services Administration ( RSA) as the pri nc ipal federal  
agency authorized to carry out Titles I ,  I I I ,  VI ,  and VII ,  as wel l  as specified portions of 
Title V of thi s  Act, as amended, and the entirety of the Randolph-Sheppard Act, as 
amended, and the Helen Kel ler National Center for Deaf-Bl ind Youth and Adults Act. 
RSA provides national leadership for, and administration of, basic state and formula grant 
programs, service projects and rehabi l i tation training discretionary grant program , the 
Randolph-Sheppard vending faci l ities and Helen Kel ler National Center programs, and 
evaluates al l authorized programs to improve management and effectiveness. The Act, as 
amended, is the major legis lative source for programs and initiatives admini stered by 
R A .  The Rehabi l i tation Act of 1 973 also establ ished the Architectural and 
Tran portation Barrier Compliance Board to ensure access to publ ic  and private 
faci l itie . Thi s  act also provided personal and assistive technology intervention for 
tudent with a phy ical or mental di abi l i ty l imiting one or more major l ife activities .  
Table 1 .  Vocational Rehabil itation Legislation Summary Table 
Title 
Rehabili tation Act of 1 973 
Rehabi l itation Act Amendment of 1 978 
Rehabi l itation Act Amendment of 1 984 
Rehabi l itation Act Alnendment of 1 986 
Rehabil itation Act Amendment of 1 992 
Rehabi l itation Act Amendment of 1 993 
Rehabi l i tation Act Amendment of 1 998 
Americans with Disabi l ities Act of 1 990 
Individuals with Disab i l it ies Education 
Act ( IDEA) of 1 990 
Reauthorization of IDEA in 1 99 1  
Purpo e 
• required affirmative action program plans for the h iring, plac ment, and 
advancement of handicapped individuals 
• establ ished the Rehabilitation Services Administration (RSA) 
• establ ished the Architectural and Tran portation Barrier Complianc 
Board 
• establ ished independent living centers 
• focus on peer counsel ing and guidance . 
• extended services to Inaximize the use of technological innovation 
• improved opportunities for supported employment, independent l iving 
programs, and transition from h igh school to rehabil itation program 
• commissioned the Longitudinal Study of the VR Services Program 
• made technical and conforming amendments to the Rehabi l itation Act of 
1 973 and to the Rehabi l itation Act Amendments of 1 992 
• cover access to federally funded programs and service, pecifically with 
regard to access to electronic and information technology provided by the 
Federal government 
• establ ished a clear and comprehensive prohibition of discrimination on 
the basis of disabi l i ty 
• guaranteed individuals with disab i l it ies access to work p laces, communi ty 
faci l ities, publ ic transportation, and te lecommunications 
• provided chi ldren with physical disabi l it ies access to publ ic education 
• defined transition and its re lated services, and was the first federal l aw to 
require the provision of such services 
• defined ass istive technology devices and assistive technology services 
• al lowed for chi ldren with mental and emotional disorder to acce s publ ic 
education 
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Table 1 - continued 
Title 
Reauthorization of IDEA in 1 997 
Reauthorization of IDEA in 2004 
Pre idential Task Force on Employment 
of Adult with Di abi l itie (PTFEAD) of 
1 998 
Workforce Inve tment Act (WIA) of 
1 99 
Ticket to Work and Work I ncentives 
Improvement Act (TWWIIA) of 1 999 
Purpo e 
• establ ished IEP requirement 
• strengthened parent role  in the proce of evaluation and det rminati n 
of e l igib i l i ty 
• reduced paperwork requirements for teacher , tate and local chool 
di tricts 
• provided for increa ed parent involvement, including broadening th 
definition of parent/caregiver 
• promoted the use of cientifical ly-ba ed research practice 
• promoted accountabi l i ty for States,  school , and teachers 
• provided guide l ines for discipline of tudents with di abi l ities 
• encouraged early intervention 
• commissioned to develop a coordinated and aggres ive national pol icy t 
bring adul ts with disab i l it ies into gainful emploYlTIent at a rate that i a 
c lose as po sible to that of the general adult popu lation 
• authorized the new Workforce Investment y tern 
• reauthorized Adult Education and Literacy progralTIS 
• created the "One-Stop" system and establ i  hed a national employm nt 
stati st ic initiative 
• estab l i shed a "Twenty-First Century Workforce Commission" 
• reauthorized Rehab i l itation Act programs 
• increased beneficiary choice in  obtain ing rehabi l itation and vocational 
servIces 
• removed barriers that require people with disab i l ities to choose between 
heal th care coverage and work 
• assured that more Americans with disabi l it ies have the opportunity to 
partic ipate in the workforce and lessen their dependence on publ ic 
benefits N W 
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The Rehabi l i tation Act Amendments of 1 978 ,  1 984, 1 986, 1 992, 1 993 , and 1 998 
extended the ini t ia l  Act and include anti-discrimination legislation and service priorit ie 
emphasizing greater access to services and full  involvement of individuals with 
disabi l it ies in  community l ife and service del ivery (Goodal l ,  Lawyer, & Wehman, 1 994 ; 
Weber, 1 994) . The Rehabi l i tation Act Amendments of 1 978 responded to consumer 
concerns for added involvement by establ ishing independent l iving centers and focusing 
on peer counseling and guidance (U . S .  Congress, 1 978 ;  State of M ichigan Career 
Development, 2002) .  The 1 984 Amendments extended services to maximize the use of 
technological innovations to meet employment train ing needs of those with severe 
disabi l ities ,  or unusual or difficult problems.  Further amendments in 1 986 and 1 992 
focused on improving opportunities for supported employment, independent l iving 
programs, and transition from high school to rehabi l itation programs. The 1 992 
Amendments also commissioned the Longitudinal Study of the VR Services Program, a 
national impact evaluation that investigates the effects of VR services on economic and 
other outcomes for individuals with disab i l ities receiving VR services (Schmidt-Davis ,  
Kay, & Hayward, 2000). The Amendments of 1 993 make technical and conforming 
amendments to the Rehabi l itation Act of 1 973 and to the Rehabi l i tation Act Amendments 
of 1 992 . In August 7, 1 998,  President Cl inton signed into law the Rehabi l i tation Act 
Amendments of 1 998,  which cover access to federa l ly funded programs and services . The 
law strengthens section 508 of the Rehabi l itation Act and requires accessibi l i ty of 
electronic and information technology provided by the Federal government . Under 
ection 508  (U . S. Congress), agencies must give employees with disabi l i ties, and 
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members of  the publ ic ,  access to information that i s  comparable to the access avai lable to 
others . If  information i s  avai lable, it needs to be accessible .  
The Americans with Disabi l ities Act (ADA) of 1 990 establ ished a comprehensive 
prohibition of discri mination on the basis of disabi l ity (U. S .  Congress 1 990). The Act 
guaranteed individual s  with disabi l it ies access to work p laces, community faci l it ies, 
publ ic  transportation , and telecommunications .  Reasonable accommodations became 
required, except in cases of undue hardship . The Americans with Disabi l ities Act gives 
civi l rights protections to individuals with disabi l ities simi lar to those provided to 
individuals on the basi s of race, color, sex, national origin, age, and religion . I t  
guarantees equal opportunity for individuals with disabi l i ties in publ ic  accommodations, 
employment, transportation, State and local government services, and 
telecommunications (U . S .  Equal Employment Opportunity Commission, 2002) .  
The Individuals  with Disabi l it ies Education Act ( IDEA) of 1 990 defined 
transition and its re lated service. IDEA bui lt upon Public Law 94- 1 42 ,  the Education for 
Al l  Handicapped Chi ldren Act of 1 975 ,  which insured "that al l handicapped chi ldren 
have avai lable to them, a free appropriate publ ic  education which emphasizes special 
education and related services designed to meet their unique needs, to assure that the 
rights of handicapped chi ldren and their parents or guardians are protected, to ass ist 
States and local ities to provide for the education of al l  handicapped chi ldren and to assess 
and assure the effectiveness of efforts to educate handicapped chi ldren" (U. S .  Congress ,  
1 975 ,  p . l ) . Similarly, I DEA al lowed chi ldren with physical disabi l ities, such as 
bl indness, cerebral palsy, and orthopedic problems, access to publ ic ,  unrestricted 
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education (Effrem, Hegg, Jackson, & Jacobs, 2004). Regulations imp lementing IDEA 
state that assistive technology can be included in an Individual ized Education Program 
(IEP) for three reasons :  as part of special education, as a related service, or as a 
supplemental aid or service to al low the chi ld to be educated in the least restrictive 
environment. I DEA mandated that transition from school to work planning be included 
in the IEPs no later than age 1 6 , or age 1 4  if appropriate for students e l igible for special 
education services. Thi s  planning included interagency l inkages and del ineated the 
responsibi l ities for each member of the planning team. The services provided were to be 
based upon needs, preferences, and interests of individual students. Students were to be 
involved in community-based experiences to develop vocational and l ife ski l l s .  I DEA 
also contained the definition for assi stive technology devices and assistive technology 
services (U .  S .  Congress, 1 990) . The reauthorization of IDEA in  1 99 1  changed the 1 990 
inclusion cri teria from physical disabi l ity to inc lude chi ldren with mental and emotional 
disorders (Effrem, Hegg, Jackson, & Jacobs, 2004). 
The reauthorization of I DEA in 1 997 was created to continue and improve 
services del ivered through the IDEA Act of 1 990. The revisions included IEP 
requirements , such as  the consideration of  ass i stive technology for a l l  students with 
disab i l i t ies .  Additional ly, the roles of parents, in  the process of evaluation and 
determination of el igibi l ity, were strengthened (U . S .  Congress, 1 997) .  IDEA was again 
reauthorized in 2004 (U. S .  Congress, 2004) when President Bush signed the Individuals 
with Di sabi l ities Education Improvement Act (Public Law 1 08-446), on December 3 ,  
2004 .  The 2004 amendments bui ld on the 1 997 amendments of IDEA to focus on qual i ty 
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instruction and results for students with disabi l i ties .  They provide for increa ed parental 
involvement, research-based practices, greater accountabi l ity, early intervention, 
improved definitions, decreased paperwork, flexib i li ty in fund use, and improved 
methods of di scipl ine (S i lverstein,  2005) .  
The Presidential Task Force on  Employment of  Adults with Disab i l it ies 
(PTFEAD) was commissioned in 1 998 to develop a coordinated and aggressive national 
pol icy to bring adults with disab i l it ies into gainful employment at a rate that is as close as 
possible to that of the general adul t  population (U.  S .  Department of Labor, 1 999) . The 
first meeting of the task force was held Apri l 22,  1 998 at the Department of Labor. The 
creation of the PTFEAD stems from a recommendation developed at the National 
Counci l on Disabi l i ty's (NCD) 1 996 National Summit on Disab i l i ty Pol icy . The 
recommendation was deve loped by a diverse group of more than 300 consumers (Bristo, 
1 998), was expanded upon by pol i tical appointees with disabi lities throughout the 
Administration, and u ltimately became the executive order signed by President Cl inton 
March 1 3 , 1 998 (Bri sto, 1 999) . 
The Workforce Investment Act (WIA) of 1 998 was signed into law August 7,  
1 998 .  The Act provides the framework for a national workforce preparation and 
employment system designed to meet both the needs of the nation ' s  businesses and the 
needs of job seekers and those who want to further their careers (Hennan, Bramucci ,  & 
Fiala, 1 998) . Title I authorized the new Workforce Investment System including 
e tabl ishing State workforce investment boards, five-year strategic plans, local workforce 
inve tment areas, and youth counci ls .  Title I also required the establ ishment of standards 
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for success for organizations that provide training services and outl ined a system for 
determining their initial e l igibi l i ty to receive funds . It establ ished the funding mechanism 
for States and local areas, specified participant el igibi l i ty criteria, and authorized a broad 
array of services for youth, adults, and dislocated workers . It also authorized a number of 
national and statewide programs and activities and a system of accountabi l i ty to ensure 
that customer needs are met . Title I I  reauthorized Adult Education and Literacy 
programs for Fiscal Years 1 999-2003 . Title I I I  required that Employment Service/Job 
Service activities become part of the "One-Stop" system and establ ished a national 
employment statistics init iative. It required l inkages between the Act ' s  programs and 
Trade Adjustment Assistance and North American Free Trade Agreement Transitional 
Adjustment Assi stance programs.  It estab l i shed a temporary "Twenty-First Century 
Workforce Commission" to study issues relating to the information technology workforce 
in the United States .  Title IV reauthorized Rehabi l itation Act programs through Fiscal 
Year 2003 and l inked these programs to State and local workforce development systems .  
Title V contained general provis ions that inc luded authori ty for State unified plans 
relating to several workforce development programs, incentive grants for States 
exceeding negotiated performance levels under the Workforce Investment Act, Adult 
Education Act, and Perkins Vocational Education Act, and transition provis ions .  The 
most important aspect of the Act i s  i ts focus on meeting the needs of businesses for 
ski l led workers and the training, education, and employment needs of individuals .  Key 
components of the Act wi l l  enable customers to easi ly access the information and 
services they need through the "One-Stop" system, empower adults to obtain the training 
they find most appropriate through Individual Training Accounts, and ensure that al l 
State and local programs meet customer expectations (Hennan ,  Bramucc i ,  & Fiala, 
1 998) .  
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The Ticket to  Work and Work Incentives Improvement Act (TWWI IA) was 
enacted on Dec . 1 7 , 1 999. The law increases beneficiary choice in obtaining 
rehabi l i tation and vocational services, removes barriers that require people with 
disabi l i ties to choose between health care coverage and work, and assures that more 
Ameri cans with disabi l ities have the opportunity to partic ipate in  the workforce and 
lessen their dependence on publ ic  benefits . The goal i s  to help participants become 
financial ly independent (Social Security Administration, 2006) . Individual s  who receive 
Social Securi ty Income (SSI)  or Social Security Disabi l i ty Insurance (SSDI) receive a 
ticket that they can award to any approved service provider in exchange for job 
placement assi stance (Timmons, Schuster, Hamner, & Bose, 200 1 ) . Participation is  
voluntary. Administered by the Social Security Administration, implementation of 
TWWIIA also creates improvements to the S SDI and SSI  work incentives programs, 
establ ishes benefits counsel ing projects nationwide, and expands the avai labi l i ty of health 
care options under the Medicare program in  order to provide individuals with disabi l it ies 
more options whi l e  seeking and retaining employment (S i lverste in & Jensen, 2000). 
Although there have been multiple legi s lative attempts to improve employment 
and educational opportunities for persons with disabi l ities over the last decade, there i s  no 
evidence of considerable change in the rate of labor force participation for persons with 
disabi l it ies . "Unemployment i s  a massive problem for peop le  with disabi l ities,  but 
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underemployment i s  also a critical situation . Too many people with di abi lit ie find the 
only jobs they are offered are entry- level ones, and they report being passed over for 
promotions" (Franzen, 2004 ; p .  53 ) .  Compared to people without disabi l ities, individual 
with disabi l it ies experience h igher rates of unemployment, lower average earnings, 
l imited access to employee benefits, di sproportionately high representation in low ski l led 
jobs,  and higher rates of poverty (Burkhauser, Daly & Houtenvil le, 2000; Taylor, 1 998 ;  
Timmons, Schuster, Hamner, & Bose, 200 1 ) . For example, in 1 998, only 29% of 
Americans with disabi l ities aged 1 8  to 64 worked, compared to 79% of Americans 
without disabi l it ies in thi s  age category (Taylor, 1 998). Taylor (2000) found that the 
proportion of al l  adults with disabi l i ties aged 1 8-64 who were working remained virtually 
unchanged at 32%.  Astonishingly, not only do dispari ties exist between persons with 
disabi l it ies and persons without disabi l ities in terms of employment; dispari ties exist 
among persons with disabi l it ies based on race .  The fol lowing section describes l iterature 
regarding racial disparity within the vocational rehabi l i tation system. 
Racial Disparity in Vocational Rehabil itation 
According to the U .  S .  Department of Education Office of Special Education and 
Rehabi l itative Services' website, in its 80-year h istory, VR has assisted 1 0  mi l l ion 
el igible individuals with disabi l ities to become employed (U.  S .  Department of Education 
OSERS,  n .d . ) .  VR has averaged approximately 230,000 employment outcomes per year 
(Rehabi l i tation Services Administration, 2002).  However, finding and maintaining 
employment remains a problem for persons with disabi l i ties, especial ly for persons of 
racia l  minori ty groups . For example, in a study of 3 ,756 individuals with spinal cord 
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injury, Whites were nearly four times more l ikely to be employed than African 
Americans and twice as l ike ly to be employed as H ispanic  Americans (Chan, Wong, 
Rosenthal , Kundu, & Dutta, 2005 ; Krause, Kewman, DeVivo, Maynard, Coker, Roach, & 
Ducharme, 1 999) .  I t  has also been suggested that African American and Hispanic 
individuals with traumatic brain injury are at risk for double barrel discrimination (Fair, 
1 980) as a result of their being both persons of racial minority groups and persons with a 
disabi l ity . 
As with health care in general ,  racial dispari ty has become a concern in the 
vocational rehabi l i tation system (Atkins & Wright, 1 980;  Danek & Lawerence, 1 982 ; 
Feist-Pri ce, 1 995 ;  Herbert & Cheatham, 1 988 ;  Wi lson, Jackson, & Doughty,  1 999; 
Wilson , & Senices, 2005) .  Olney and Kennedy (2002) uti l ized data from the Disabi l i ty 
Supplement to the 1 994 and 1 995 National Health Interview Surveys (NHIS) to assess 
VR services uti l ization and employment outcomes among different racial and ethnic 
groups of working-age adults with disabi l it ies .  Racial di spari ties in the socioeconomic 
status of VR recipients were identified. All  data in the NHIS  are self- (or proxy-) 
reported, however, and are subject to the biases associated with se lf-reports .  
Additional ly, the complex nature of the response set for the employment situation 
question may have negatively impacted response rate (almost 1 70/0 missing data) . 
A variety of studies have been conducted to examine VR case c losure rates in 
general and more specifical ly uti l izing the RSA-9 1 1 data (Chan,  Wong, Rosenthal ,  
Kundu, & Dutta, 2005 ; Wheaton, & Hertzfeld, 2002 ; Wi lson, 2002 ; Wi lson, Alston, 
Harley, & Mitchel l ,  2002 ; Wi lson, Harley, & Alston, 200 1 Wi lson , Jackson, & Doughty, 
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1 999) . For example,  fol lowing severity of disabi lity, Chan and col league (2005)  found 
race to be the second most important factor in detennining el igibi l i ty of R cl ients within 
the RSA-9 1 1 database for fiscal year 200 1 . For participants with non-severe di abi l it ies, 
Asian Americans and Latino Americans had the highest acceptance rate (500/0), fol lowed 
by European Americans (45 %) and African Americans (3 7%).  African American al 0 
had the highest rate of c losure due to fai lure to cooperate (25%) .  
Wi lson, Jackson, and Doughty ( 1 999) found that African Americans' cases were 
more l ike ly to be closed for reasons of (a) cannot locate and (b) fai lure to cooperate .  
Whereas , Whi tes' cases were l ikely to be c losed for (a) handicap too severe, (b) no 
vocational handicap and (c) other. Using the RSA-9 1 1 database, they examined data 
from African Americans (n = 8 1 8) and Whites (n = 2 ,642) who sought VR services in  a 
large Midwestern state during the 1 996 fiscal year (October 1 ,  1 995 through September 
3 0, 1 996), and whose cases were closed Status 08 (c losed not accepted/inel igible for VR). 
A Chi-square test was used to examine the reasons for closure after being found inel igible 
for VR services and Cramer's V was used to test the strength of the association between 
the explanatory and criterion variables .  Asian Americans and Native Americans were 
excluded from this study because of inadequate sample s izes. Variables other than race 
were not investigated or stati stical ly control led. The authors suggested increasing 
variables under investigation in  order to more thoroughly examine their impact on reason 
for c losure . "Other vari ables to consider may include age, education, di sabi l ity severity, 
and cu to mer earnings" (Wilson, Jackson, and Doughty,  1 999; p.  22) .  Also, to improve 
external val idity ,  the authors suggested expanding analyses to include data from more 
than one state and additional racial  groups .  
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Wilson, Harley and Alston (200 1 )  conducted a repl ication study to see if there 
was a difference in the acceptance rates between African Americans and White 
Americans in the State of M ichigan . Using the RSA-9 1 1 database, the researchers 
examined data for African Americans (n= 1 ,453)  and White Americans (n=3 , 1 22) from 
the population of customers with no missing values (25 %  of population) on the variables 
under investigation . Results indicate that when control l ing for education level ,  in the 
State of Michigan, African Americans with a high school education were less l ike ly to be 
accepted for VR services than White Americans with a high school education . Again, 
th is  study only included data from two racial  groups from only one state. Although the 
researchers added a control variable, education, it was only one variable in the many that 
could impact racial  di spari ty . 
Wheaton and Hertzfeld (2002) used logistic regression analyses to investigate the 
effects of ancestry and severi ty of disabi l i ty on vocational rehabi l i tation within the 1 998 
RSA -9 1 1 database. They investigated a created variable, ancestry, rather than race in 
order to include people with H i spanic ethnicity and looked at on ly cases closed into either 
Status 26 "rehabi l i tated" or Status  28 "not rehabi l i tated" as their outcome variable .  
Findings indicate Whites, individuals with higher costs , and persons who received 
assist ive technology were more l ikely to be c losed rehabi l i tated. Individuals from other 
ancestry groups, who were coded severely disabled, or who had been in the system for 
longer periods of time were less l ikely to be c losed rehabi l i tated. However, as the 
authors noted, "overal l ,  the models  developed from the RSA-9 1 1 databa e only 
moderately  predicted closure status" ( Wheaton and Hertzfeld, 2002 ; p. 1 60). 
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Wi lson and colleagues (2002) investigated the relationship between vocational 
rehabi l i tation acceptance and race, gender, education, work status at appl ication, and 
primary source of support at appl ication . A binary logistic regression was used to 
analyze a strat ified random sample of data, based on race, from the 1 998 RSA database. 
2 ,476 individuals from each racial group were included in the final sample .  Findings 
indicate that when control l ing for al l other variables in the study and when compared to 
Whites, African Americans were 2 . 1 2  times more l ikely to be accepted for vocational 
rehabi l i tation services.  
Wi lson (2002) also investigated whether VR acceptance rates differ between 
people of color and Whites in  the United States. Using data from the 1 998 RSA-9 1 1 
database, mirroring the proportions of the national VR population in the United States, 
and ensuring inclusion of ethnic  groups usually excluded for inadequate sample size,  
Wilson selected a random sample of 28 ,929 (22%) from the African American 
populat ion , 344, 1 3 5 (760/0) from the White population, 69 ( 1 %) from the Native 
American! Alaskan Native population,  and 83 ( 1  %) from the Asian!Pacific Is lander 
population . A Chi-square test was used to analyze the dichotomous data and Cramer's V 
was used to measure the association between the explanatory and criterion variables .  
Overal l ,  findings indicate that African Americans with disabi l it ies are less l ikely to be 
accepted for VR services than are Whites with disabi l i ti es .  
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ost recently, Wi lson and Senices (2005)  looked at the i sue of di parity ith in 
the RSA-9 1 1 database in terms of race and ethn icity .  The authors note, t t  l though there 
is  an obvious overlap in the meaning of the terms race and ethnic ity ,  the Rehabi l i tation 
ervices Administration . . .  defines race and ethnicity as two separate tenn " (p .  86) .  
They used a Chi-square test to analyze the dichotomous data in the investigation and the 
Phi coefficient to determine the assoc iation between the independent variable (racial and 
ethnic status) and dependent variab le (VR acceptance/non-acceptance) . Results indicated 
that H i spanics were accepted for VR services with much higher frequency than expected 
and non- Hispanics (e .g . ,  African Americans, White Americans, Ameri can Indians or 
Alaskan Natives, and Asian or Pacific Is landers) were accepted at a much lower rate than 
expected . Based on these findings and with the continued growth of the H i spanic 
population within the United States ,  the authors suggest that it i s  imperative that ethnicity 
be inc luded as a factor in  future disparity research . 
Whi le Wilson's investigations were extremely thorough, they included a large 
sample of al l  disabi l i ty types combined together. With the needs of individuals  with 
different disabi l i ti es being extremely different based on disab i l i ty type, external validity 
of the study and future practice implications may be further enhanced by focusing on one 
pecific disab i l i ty type .  The current investigation attempted to address certain l imitations 
of the previous studie . I t  looked at RSA -9 1 1 data on a national level rather than a State 
or regional level which has l imited general izabi l i ty .  Analy es inc luded White, B lack, 
merican Indian and Alaskan Native, and Asian and Pacific Is lander cl ients, not just 
White and Black cl ient . H i spanic ethnici ty was included within  the analyses . The 
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current investigation attempted to rep l icate and confirm disparity findings from previou 
studies. Based on the previous l iterature, the fol lowing hypotheses were investigated. 
Subsequently, the methodology chapter describes the data col lection, sample,  measures, 
and procedures used. 
Hypotheses 
Hypothesis 1.  Based on previous research, race (Chan , Wong, Rosenthal ,  Kundu, 
& Dutta, 2005 ; Wi lson 2002), education (Chan, Wong, Rosenthal , Kundu, & Dutta, 
2005 ; Wi lson, Alston, Harley, & M itchel l  2002), gender and age (Chan,  Wong, 
Rosenthal ,  Kundu, & Dutta, 2005) wi l l  influence vocational rehabi l itation acceptance 
rates .  Younger, male, and African American cl ients and cl ients who have attained higher 
education leve ls wi l l  be less l ikely to be accepted for vocational rehabi l itation services . 
Hypothesis 2. Based on previous research, primary source of support at 
application (Wi lson, Alston , Harley, & M itchel l  2002), wil l influence vocational 
rehabi l itation acceptance rates .  Cl ients who received support from "other" sources at the 
time of appl ication wi l l  be less l ikely to be accepted for vocational rehabi l itation services 
than c l ients receiving support from fami ly and friends, worker' s  compensation, or SSDI . 
Hypothesis  3. Based on previous research (Atkins & Wright, 1 980;  Chan, Wong, 
Rosenthal ,  Kundu, & Dutta, 2005 ; Denek & Lawrence, 1 982; Feist-Price, 1 995 ; Wilson, 
Jackson, & Doughty , 1 999), there wi l l  be a difference, based on race, in the reason for 
case closure for vocational rehabi l itation services .  Non-White c l ients wi l l  be more l ikely 
to be closed as "fai lure to cooperate, " or "unable to locate, " whi le  White cl ients wi l l  be 
more l ike ly to be c losed "refused VR services," "handicap too severe," "having no 
vocational handicap"  and "other circumstances . "  
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CHAPTER 3 :  METHODOLOGY 
Due to the incredible difficulties of an extended recovery period after brain injury, 
finding and maintaining employment i s  an ongoing problem. Not only do people with 
brain inj uries need to overcome physical , emotional , and neurological difficulties after 
brain injury, racia l  disparity within the vocational rehabi l i tation system has become a 
problem for cl ients to overcome as wel l .  State vocational rehabi l itation agencies are the 
primary authority responsible for providing employment-related services for individuals 
with disabi l ities throughout the United States . The vocational rehabi l itation system 
monitors itself through the col lection and review of data within the RSA-9 1 1 database 
(RSA, 1 995) .  This investigation was a quasi -experimental retrospective secondary 
analysis of the data within the RSA-9 1 1 database. Based on the Framework for the Study 
of Access (Aday & Andersen, 1 974), predisposing and enabling characteri stic variables 
were identified and analyzed.  The fol lowing Methodology section describes the sample 
included within the investigation, measures included within the analyses based on the 
research questions being asked, and stati stical procedures conducted. 
Sample 
Participants included a national sample of 1 8 ,304 people, with a primary or 
secondary diagnosis of brain injury, who had appl ied for or received vocational 
rehabi l i tation services through the federal/state VR program in Fiscal Year 200 1 . These 
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data were reported at the t ime that the case was c losed by a rehabi l i tation coun elor, and 
were compiled annual ly at the federal level by RSA in the RSA-9 1 1 database ( R  A,  
1 995) .  F iscal Year 200 1 data were chosen for the sample because they were the most 
recently completed set of data at the time of the data request. 
Part icipants included cl ients from 77 rehabi l itation agencies throughout the 
Federal Rehabi l i tation System (see Figure 2) .  There were 1 2 , 1 5 1  males (66 .4%) and 
6, 1 53 females (33 .6%). The average age at appl ication was 34 . 8 years with a standard 
deviation of 1 2 .0 .  Racial and ethnic  backgrounds included 1 5 , 1 0 1  Whites (82 . 5%),  2 ,607 
Blacks ( 1 4 .2%), 3 05 American I ndians and Alaskan Natives ( 1 . 7%) and 280 Asian and 
Pacific Is landers ( 1 . 5%), with only 7 . 8% of participants of H ispanic origin (n= 1 ,432) .  
The majority of the partic ipants have never been married (n=9,9 1 8; 54 .2%). Most 
part ic ipants had completed high school (n=8 ,6 1 3; 47 . 1 0/0) and few had received special  
education (n=663; 3 . 6%). 
Measures 
In order to answer the research questions set forth in this  investigation, 
infonnation regarding vocational rehabi l itation acceptance, reason for c losure, and 
predisposing and enabl ing characteristic variables were col lected for analysis .  
Information regarding measurement categories and evaluation protocols i s  provided in 
, 
the Reporting Manual for the Case Service Report (RSA-9 1 1 )  (RSA, 1 995) .  
Based on previous research, the dependent variable for Research Questions 1 and 
2 i s  defined as acceptance for vocational rehabi l i tation services (Wilson, Alston , Harley, 
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Figure 2.  Geographic di tribution of cl ients with brain injury within  the RSA 9 1 1 database . 
89 ( N H )  
80 (VT) 
4 1 8 ( NJ ) 
55 (DE)  
1 1  (Vi rg i n  I s lands) 
o 
4 1  
& itchel l ,  2002 ; Wilson & Senices, 2005) .  Acceptance for rehabil i tation services wa 
operational ly defined as not accepted for vocational rehabi l itation service (0) or 
accepted for vocational rehabi l itation services ( 1 ) . Acceptance for rehabi l i tation service 
was detennined by recoding the RSA -9 1 1 type of c losure data . Initia l ly,  type of clo ure 
was recorded as the point in the vocational rehabi l itation process at which the individual' 
case was c losed out including : c losed, not accepted for VR services, from the appl icant 
status (Status 08 from Status 02);  closed, not accepted for VR services, from extended 
evaluation (Status 08 from Status 06); closed rehabi l itated (Status 26) ; c losed, not 
rehabi l i tated, after individual ized wri tten rehabi l i tation program init iated (Status 28);  
c losed, not rehabi l i tated, before individual ized written rehabi l itation program initiated 
(Status 30);  and c losed from the pre-service l i sting (Status  3 8  from Status 04) .  Using the 
1 995 RSA definit ions of acceptance and nonacceptance for VR services, Acceptance for 
Rehabi l i tation Services was recoded into two nominal categories : not accepted for 
vocational rehabi l itation services (0), including Status  08 from 02, Status 08 from 06, and 
Status 38  from 04; and accepted for vocational rehabi l i tation services ( 1 ) , inc luding 
Status 26, 28 and 30  (Chan,  Wong, Rosenthal , Kundu, & Dutta, 2005 ; Wi lson, Alston, 
Harley, & Mitchel l ,  2002 ; Wil son & Senices, 2005) .  Figure 3 provides a graphic 
representation of the type of closure prior to being recoded into this  dichotomous 
dependent variable .  
Reason for c losure, the dependent variable for Research Question 3 ,  i s  defined as 
a broad explanation of why the individual was not accepted for vocational rehabi l i tation 
services (Status 08 from either Status 02 or Status 06), i s  c losed from the pre-service 
C losed, not accepted for VR services, from the 
applicant status ( Status 08 from tatus 02) 
n = 2 1 74 ( 1  L % )  
Closed from the pre-service l isting 
( tatus 3 8  from Status 04) ----
n = 1 02 (0 .60/0) -� 
/ �  
1 . d n t r h j l i t t d ft r 
i nd i  idu  l i z  d \ ri t t  n 
r h bi l i t t i  n pr ram i n i t i at d 
( t t u  2 
= 4  1 2 . 0 0 
10 ed, not rehabi l itated, before 
individual ized written 
rehabil i tation program initiated 
( tatu 30) 
n = 47 1 4  (24 .9% ) 
Closed, not accepted for VR ervice , from 
extended evaluation (Status 0 from tatu 06) 
n = 438 (2 .4%) 
C l o  ed 
rehab i li tated 
(Status 26)  
n = 6 3 2 5  (34 .6%) 
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igur 3 .  ummary of cl ient with brain inj ury within the RSA 9 1 1 database by type of 
clo ure .  
waiting l i st (Status 3 8  from Status 04) , or could not be rehabi l itated (clo ure in tatu 2 
or 3 0) . Reasons for case closure is  a nominal variable inc luding 1 1  level s :  unable to 
l ocate or contact or moved ( 1 ) ; disabi l i ty too severe or unfavorable medical prognosi 
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(2) ;  refused services or further services (3) ;  death (4) ;  c l ient insti tutional ized (5) ;  
transferred to another agency (6); fai lure to cooperate (7) ;  no disabl ing condition (8) ;  no 
impediment to employment (9) ; transportation not feasible or avai lable ( 1 0) ;  and al l  other 
reasons ( 1 2) .  According to the RSA-9 1 1 manual ( 1 995) ,  code 1 1  was not used to 
designate a reason for thi s  variable .  No data have been omitted from this  investigation 
and skipping code 1 1  was not done in error. 
The independent variables were operational ized into predisposing characteri stic 
variables and enab ling characteri stic variables .  For the purpose of th is investigation,  
predisposing variables included race, ethnicity ,  gender, age at appl ication, marital status, 
and education . For the purpose of this  investigation, enabl ing characteri stics included 
referral source, medical insurance coverage, and primary source of support at appl ication . 
The fol lowing provides a detai led description of each variable. 
Predisposing Chara cteristic Variables 
Race was categorical ly defined as an individual ' s  reported race at application 
including: White ( 1 ) - A person having origins in any of the original peoples of Europe,  
ortb Africa, or  the Middle East ; B lack (2)  - A person having origins in  any of the B l ack 
racial groups of Africa; American Indian or Alaskan ative (3) - A person having origins 
in  any of the original peoples of North America, and who maintains cul tural identification 
through affil iation or community recogn ition ; Asian or Pacific Islander (4) - A person 
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having origins in  any of the original peoples of the Far East, outhea t Asia, the Indian 
subcontinent, or the Pac ific  Is lands .  Thi s  area includes, for example, China, India, Japan ,  
Korea, the Phi lippine Is lands ,  and Samoa. The RSA manual ( 1 995)  did not I i  t a eparate 
rac ial grouping for the Hispanic populat ion. 
To account for H i spanic origin, c l ients indicated if they were a person considered 
of Mexican ,  Puerto Rican ,  Cuban , Central or South American or other Spanish culture or 
origin .  The current investigation includes two nominal categories of ethnicity :  persons of 
H i spanic origin ( 1 ) and persons who are not of Hispanic origin (2) .  
Gender i s  a nominal variable including two leve ls :  males ( 1 )  and females (2) .  
Age is  an estimated variable calculated by subtracting the c l ient's year of birth 
from the year in which the individual appl ied for vocational rehabi l itation services and 
was considered to be in Statu s  02 . Age is l i sted as a continuous variable in tenns of 
actual years .  
Marital status  was defined as  the individual's reported marital status at the time of 
appl ication for services including five nominal levels :  Married ( 1 ) , Widowed (2), 
Divorced (3) ,  Separated (4) ,  and Never Married (5) .  Persons in common law marriages 
were considered married, and persons whose only marriage has been annul led were 
considered never married. 
The RSA database includes data on the highest level of education completed at 
the time of appl ication in terms of the number of years educated under a regular 
educational system. Based on previous research (Chan, Wong, Rosenthal ,  Kundu, & 
Dutta, 2005) ,  " the education variable was col lapsed to measure educational levels that 
would approximately reflect the h ierarchical nature of formal schooling" ( i l  on, 
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Harley, & Mitche l l ,  2002 ; p .  1 35 ) .  umerical values from 0- 1 1 were recoded a Ie than 
high-school education ( 1 ) , numerical values of 1 2  were recoded as high- chool education 
(2), numerical values of 1 3  or greater were recoded as greater than high school education 
(3)  and RSA coded "XX" values were recoded as special education (4) .  
Enabling Characteristic Variables 
The RSA database Source of Referral Code designated the agency, organization 
institution, or person ini tia l ly bringing the applicant to the attention of the State 
rehabi l i tation agency. Original data are coded with 30  non-sequential two-digit codes 
ranging from 1 0-79 .  Based on the RSA coding manual categorizations (RSA,  1 995) ,  data 
were col lapsed into the fol lowing 7 nominal levels :  educational inst itutions (public and 
private) ( 1 ) , hospita ls  and sanatoriums (publ ic and private) (2), health organizations and 
agencies (3) ,  welfare agenc ies (4), publ ic organizations and agencies (not specifical ly 
educational ,  health, or welfare) (5) , private organizations and agencies (not spec ifical ly 
educational , health, or welfare) (6), and individuals (e .g . , se lf-referral ,  physician not 
elsewhere c lassified, or other individual not e lsewhere classified) (7) .  
Whether or not the c l ient had medical insurance coverage at the time of 
application was recorded within the RSA-9 1 1 database . Medical insurance coverage at 
appl ication was operational ly defined as whether the individual had medical insurance 
coverage inc luding a ho pital plan at the time that he or she appl ied for rehabi l i tation 
service . The coverage did not have to be in the individual's name and may have been 
obtained through any ource uch as an employer at appl ication, a fonner employer, a 
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spouse, a union, a private company, Medicare, Medicaid, CHAMPU or any oth r 
veterans or mi l i tary plan .  Insurance coverage i s  a nominal vari able including two level : 
did not have medical insurance coverage at appl ication (0), and had medical in  urance 
coverage at appl ication ( 1 ) . 
RSA data for the primary source of support at appl ication included 1 1  categories 
of the individual 's largest s ingle source of financial support at appl ication including:  
cl ient income (earnings, interest, dividends, rent) ; family and friends; private rel ief 
agency; publ ic  assistance, at least partly with Federal funds ( i . e . ,  SSI and AFDC); public 
assistance, without Federal funds (general assistance only); publ ic  institution-tax 
supported; workers' compensation ; Social  Security Disab i l i ty Insurance; al l other public 
sources ; annuity or other non-disabi l i ty insurance benefits (private insurance) ; and al l  
other sources of support .  Based on previous research (Wi lson, A l ston, Harley, & 
Mitchel l ,  2002), the data were col lapsed into five nominal  levels :  consumer earnings ( 1 ) , 
family and friends (2),  worker's compensation (3) ,  SSDI (4), and other sources (5 ) .  
S tatistical Procedure 
Descriptive and inferential analyses were conducted using SPSS .  Initial ly, data 
were screened for accuracy and completeness. Descriptive stati stics including 
frequencies, modes, ranges, and proportions were calculated for a l l  variables and 
e amined for outl iers and irregular patterns .  Al l  data were screened for missing values, 
however, since Answer Tree 3 . 0  handles missing values by treating them all as a single 
valid category (SPSS Inc . ,  200 1 ), no data were omitted from the analyses .  
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For Research Questions 1 and 2 ,  data were analyzed using Answer Tree 3 .0 .  
Answer Tree i s  a software program that creates decis ion trees al lowing for the grouping 
of cases .  It al lows researchers to stati stical ly analyze data and locate key variables to 
help identify group membership and a lso fonnulate prediction models of future group 
membership (SPSS Inc . ,  200 1 ) . The data were analyzed using a single Exhaustive Chi­
squared Automatic Interaction Detector (CHAID) analysis (see Table 2) .  
CHAID is  a statistical technique for segmentation, developed by Kass in  1 980, 
that uses the significance of a stat istical test as a criterion for evaluating predictor 
variables (SPSS Inc . ,  200 1 ) . CHAID "parti tions the data into mutual ly exc lusive, 
exhaustive, subsets that best describe the dependent variable .  The subsets are constructed 
by using smal l  groups of predictors . The selected predictors may then be used in further 
analysis ,  prediction of the dependent vari ab le, or in  place of the total set in subsequent 
data col lection" (Kass ,  1 980,  p . 1 1 9) .  CHAID provides the abi l i ty to conduct analyses on 
dependent variables and predictor variables that are nominal ,  ordinal , or interval . 
Predictor variables do not need to be measured at the same leve l (nominal,  ordinal , or 
interval) .  Missing values in predictor variables can be treated as single val id category so 
that partial data can be used. 
Exhaustive C HAID is a more thorough improvement on the original CHAID .  
Exhaustive CHAI D was developed in  1 99 1  by B iggs, de Vi l le, and Suen in  order to 
address weaknesses in  CHAID analyses (SPSS Inc . ,  200 1 ) . It addresses the weakness 
that may occur in CHA I D  of not finding the optimal spl i t  for a variable, since merging 
stops when al l remaining categories are statistical ly different. "Exhaustive CHAID 
Table 2 .  Statistical Analyses by Research Question 
Research Question 
Do predisposing factors such as age, 
race , ethnicity ,  gender, marital status ,  
and education influence vocational 
rehabi l itation acceptance rates in the 
United States? 
Do enab l ing factors such as referral 
source, insurance coverage, and 
primary source of support at 
appl ication influence vocational 
rehabi l i tation acceptance rates in the 
United States? 
Independent 
Variab le 
Age, Race, 
Ethnici ty ,  Gender, 
Marital Status ,  
Education 
Referral Source, 
Insurance Coverage, 
Primary Source of 
Support at 
Appl ication 
Is  there a difference, based on race, in Race 
the reason for case closure for 
vocational rehabi l i tation serv ices? 
Dependent 
Variable 
Acceptance for 
Rehabi l itation 
Services 
Acceptance for 
Rehabi l itation 
Services 
Reason for Case 
Closure 
Data Analysis 
Exhaustive Chi-squared Automatic 
Interaction Detector (CHAID) naly i 
Exhaustive Chi- quared Automatic 
Interaction Detector (CHAID) Analy is  
Chi-square (X2) Analysis 
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remedies thi s  by continuing to merge categories of the predictor variable unti l only two 
supercategories are left. I t  then examines the seri es of merges for the predictor and find 
the set of categories that gives the strongest association with the target ( dependent) 
variable,  and computes an adjusted p value for that association" (SPSS Inc . ,  200 1 ,  pp . 
1 88- 1 89) .  
Due to  the nominal nature of the variables, the Chi-square stati stic  was the most 
appropriate stati st ic for analyzing the data for Research Question-3 ,  the relationship 
between the independent variable race and the dependent variable reason for c losure . 
Data were analyzed using SPSS .  The Chi-square test is used for analyzing the 
re lationship between two discreet variables (Bordens & Abbott, 1 99 1 ;  Tabachnick & 
Fide l l  1 996).  The nul l  hypothesi s for a Chi-square test states that there is no re lationship 
between the two variables being measured; they are independent of each other (Gravetter 
& Wallnau 1 985) .  The test compares the observed (data) and expected (chance) 
frequencies in each category and if the observed frequencies are simi lar to the expected 
frequencies, the groups do not differ (Bordens & Abbott, 1 99 1 ) . The expected 
frequencies for each category should be at least 1 and no more than 20% of the categories 
should have expected frequencies of less than 5 or the resu lts may be artificial ly inflated . 
For the current investigation, these assumptions were met and 0 cel ls ( .0%) had an 
expected count less than 5 .  The minimum expected count was 1 1 .03 . 
Due to the large sample sizes used for these analyses, Chi-square results are most 
l ikely to be stati stically significant. Therefore, in order to determine if results are 
meaningful, practical significance of the group differences were also establ i shed with 
5 0  
measures of associat ion or effect s ize for Research Question 3 .  Cramer' , a te t of the 
strength of associat ion of the cross tabulations when the variables are mea ured at the 
nominal level ,  was calculated.  Cramer's V i s  the most popular of the Chi- quare-ba ed 
measures of nominal association (Garson, n .d . ) .  Cramer's V ranges from - 1  to 1 ,  with 0 
indicating no relationship and - l or 1 indicating a perfect relat ionship .  
CHAPTER 4 :  RESULTS 
Descriptive Statistics 
Overal l ,  c l ients with brain injury within the RSA-9 1 1 database were between the 
ages of 1 4  and 9 1  years of age at the time of application (Mean = 34 .8 ,  St .  Dev . = 1 2 .0) . 
The average age for c l ients with brain injury who were not accepted for rehabi l itation 
services (Mean = 3 6.0 ,  St. Dev . = 1 1 .6) was greater than cl ients accepted for 
rehabi l itation services (Mean = 34 .6 , St .  Dev. = 1 2 .0) .  Information regarding the 
remaining predisposing characteristics of the rehabi l itation cl ients with brain injury 
within the RSA-9 1 1 database and their acceptance rates for rehabi l i tation services are 
provided in Table 3 .  The acceptance rate was 85 .2% for the overal l  sample.  Acceptance 
rates were simi lar for males and females . White (85 . 7%) and Asian or Pacific Is lander 
(85 .4%) cl ients had higher acceptance rates than B lack (82 . 3%) and American Indian or 
Alaskan Native (83 . 3%) cl ients .  Cl ients of H i spanic origin (8 1 .6%) appeared to have 
lower acceptance rates than non-Hispanic (85 . 5%) cl ients . C l ients who had received 
spec ial education services (89 .3%) had higher acceptance rates than cl ients who had 
completed schooling through the regular education system (85 . 1 %), including those with 
less than a high school education (84 .0%), a high school education (84 .9%), and greater 
than a high choo} education (86 .30/0). Cl ients with brain injury who were widowed 
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Table 3 .  Acceptance for Rehabi l itation Rates by Predisposing Characteristics for Cl ient with Brain Injury with in th R 
9 1 1 Database 
Not Accepted for Services Accepted for 
. 
rvice 
Variable Frequency % Freguenc� % 
Gender 
Male 1 836 1 0 .0  1 03 1 5  56 .4  
Female 878 4 .8  5275  28 . 8  
Race 
White 2 1 5 8 1 1 . 8  1 2943 70 . 8  
B lack 462 2 . 5  2 1 45 1 1 . 7  
As ian or Pacific I s lander 4 1  0 .2  239 1 . 3 
American Indian or 5 1  0 . 3  254  1 .4 
Alaskan Native 
Ethnici ty 
H i spanic 263 1 .4 1 1 69 6.4 
ot H i spanic 245 1 1 3 .4 1 442 1 78 . 8  
Education 
< H igh School 686 3 . 7 3609 1 9 . 7  
H igh School 1 302 7 . 1 73 1 1  40 .0 
> H igh School 647 3 . 5 4077 22 .3  
Special  Education 7 1  0 .4 592 3 . 2 
Mari tal Status 
Married 579 3 . 2 3208 1 7 . 8  
Widowed 36 0 .2  236 1 . 3 
Divorced 536 3 . 0 2689 1 4 .9  
Separated 260 0 .9 702 3 . 9 
ever Married 1 347 7 . 5  857 1 47 .4 
Total 27 1 4  1 4 . 8  1 5 590 85 .2  
fJl 
N 
(8�. 8%) or never married ( 86 .40/0), had higher acceptance rates than c lient ho ere 
married (84 .7%), divorced (83 .4%), or separated (8 1 .4%) . 
Infonnation regarding the enabl ing characteristics of the rehabi l itation cl ient 
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with brain injury within the RSA-9 1 1 database and their acceptance rates for 
rehabi l itation services are provided in Table 4 .  Acceptance rates for c l ients with and 
without medical insurance coverage at the time of appl ication were simi lar. Cl ients 
referred by private and publ ic educational institutions had higher acceptance rates 
(90.7%) than c l ients referred by a l l  other sources . Other sources ' acceptance rate ranged 
from welfare agency referrals  with an acceptance rate of 80. 5% to health organization 
and agency referrals with an acceptance rate of 86 . 5%. Additional ly, c l ients whose 
primary source of support at appl ication was worker ' s  compensation ( 1 00%), SSDI 
(99.6%), fami ly and friends (99 .6%), or consumer earnings (99 . 5%) were sl ightly more 
l ikely to be accepted for rehabi l i tation services than cl ients with other sources (98 . 80/0) as 
their primary source of support .  
Predisposing Characteri stics and Vocational Rehabi l itation Acceptance Rates 
Exhaustive CHAID analysis was conducted with acceptance for rehabi l itation as 
the criterion variable,  and race, ethnicity, gender, age, mari tal status, and education as 
predictor variables .  Risk estimates, a statistic indicating the extent to which the tree 
makes accurate predictions, were calculated. For categorical targets l ike acceptance for 
rehabi l itation, the ri sk estimate is the proportion of cases correctly c lassified. Analyses 
indicated that a signing all but 1 1  cases (n = 1 8 ,293) to the accepted for rehabi l itation 
group, based on the deci ion tree, resulted in a 1 4 . 80/0 error rate . The risk estimate was 
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Table 4 .  Acceptance for Rehabi l itation Rates by Enabling Characteristic for Client with 
Brain Injury within the RSA-9 1 1 Database 
ot Accepted for Services Accepted for Services 
Variable Frequency 0/0 Frequency % 
Referral Source 
Educational Institutions 1 86 1 .0 1 822 1 0 . 0  
(Public and Private) 
Hospitals and Sanatoriums 263 1 .4 1 524 8 . 3  
( Publ ic and Private) 
Health Organizations and 330  1 . 8 2 1 1 2  1 1 . 5  
Agencies 
Welfare Agencies 1 22 0 .7  505 2 . 8  
Public Organizations and 329 1 . 8 1 672 9 . 1 
Agencies (Not Specifical ly 
Educational , Health , or 
Welfare) 
Private Organizations and 1 66 0 .9  803 4 .4 
Agencies (Not Specifically 
Educational ,  Health ,  or 
Welfare) 
Individuals (e .g. , Self- 1 3 1 2 7 .2 7 1 52 39 . 1 
Referral , Physic ian Not 
E lsewhere Classified, or 
Other Individual Not 
E lsewhere Classified) 
Medical Insurance Coverage at 
Application 
Did Not Have Coverage at 36  0 .2 644 1 4 1 .3 
Application 
H ad Coverage at Application 66 0 .4 9066 5 8 . 1 
Primary Source of S�pport at 
Application 
Con umer Earnings 8 0 . 1 1 590 1 0 . 1  
Fami ly and Friends 25  0 .2  6 1 65 39 .3  
Worker's Compensation 0 0 .0  287 1 . 8 
S DI 1 1 0 . 1 2667 1 7 .0 
Other Sources 5 8  0 .4 4875 3 1 . 1  
Total 27 1 4  1 4 . 8  1 5590 85 . 2  
5 5  
calculated as the proportion of cases i n  the sample incorrectly c lassified by the tree. The 
overal l correct classification or predictive validity of the decision tree was 85 .2%. Of the 
predisposing factors, the most significant predictor of acceptance rate was education level 
(x2 == 56 . 1 5 , df == 3 ,  p < . 00 1 ) . In order to depict the CHAID diagram within the te t, the 
deci sion tree has been spl i t  into three figures based on the first spl i t  of the data by 
education leve l .  F igure 4 represents the far right portion of the decision tree predicting 
acceptance for rehabi l itation for those c l ients with brain injury who have completed 
greater than a high school education (Node 1 ) . F igure 5 represents the central portion of 
the decision tree predicting acceptance for rehabi l i tation for those c l ients with brain 
injury who have completed h igh school and those with less than a high school education 
(Node 2). Figure 6 represents the far left portion of the decision tree inc luding two nodes 
(Nodes 3 and 4) . Node 3 predicts acceptance for rehabi l itation for those c l ients with 
brain injury who were enrol led in spec ial education . Node 4 terminates at the first level 
and includes c l ients with missing data for education level . 
The overal l  dec i sion tree consists of 33  groups of c l ients (nodes) across five 
levels, with 1 9  end groups (terminal nodes) .  Of these end groups, 1 3  groups were found 
to have higher rates of not being accepted for rehabi l itation than the rate of 1 4 . 80/0 for the 
overal l sample .  Table 5 provides a gains summary for the decision tree with a target 
variable of acceptance for rehabi l itation and a target category of not accepted for 
rehabi l itation . The gains summary shows which nodes have the highest and lowest 
proportions,  of cl ients with brain injury, who were not accepted for rehabi l i tation within 
each of the end groups .  The node n represents the number of cases within the target 
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c lass . The node percent represents the percentage of  the total sample  cases fal l ing into 
the target c lass . The gain n represents the number of c l ients with brain injury in the node 
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Table 5 .  CHAID Gain Summary for Cl ients with Brain Injury ot Accepted for 
Rehabi l i tation within the RSA-9 1 1 Database for Predisposing Factor 
ode ode ode Gain Gain Responses 
umber n % n % % 
1 2  1 0 . 0  1 0 .0  1 00 .0  
22  1 0 . 0  1 0 .0  1 00 .0  
4 9 0 .0  8 0 . 3  88 .9 
20 64 0 . 3  20 0 .7  3 1 . 3 
1 6  398 2 .2  89 3 . 3 22 .4 
32 340 1 . 9 75 2 . 8  22 . 1 
1 9  702 3 . 8  1 42 5 .2 20 .2 
6 227 1 .2 45 1 . 7 1 9 . 8  
27  7 1 7  3 . 9  1 42 5 .2 1 9 . 8  
26 1 079 5 .9 1 98 7 . 3  1 8 .4 
1 1 1 5 1  0 . 8  26 1 .0 1 7 .2 
24 228 1 .2 37  1 .4 1 6 .2 
28 5 8 8  3 . 2 89 3 . 3 1 5 . 1  
1 4  29 1 9  1 5 . 9  43 1 1 5 .9  1 4 . 8  
3 1  273 1 1 4 . 9  40 1 1 4 . 8  1 4 . 7  
1 7  6289 34 .4 832 30 .7  1 3 .2  
29 824 4 . 5  93 3 .4 1 1 . 3  
2 1  5 1 0  2 . 8  43 1 .6 8 .4 
3 0  526 2 . 9  4 1  1 . 5 7 . 8  
that belong to the selected target category;  the number of hits .  The gain percent 
Inde 
0/0 
674.4 
674.4 
599 . 5  
2 1 0 . 8  
1 50 . 8  
1 48 . 8  
1 36.4 
1 33 .7 
1 33 .6 
1 23 . 8  
1 1 6 . 1 
1 09 .4 
1 02 . 1 
99 .6  
99 .0  
89 .2 
76 . 1 
56 .9  
52 .6  
represents the proportion of  cases in  the node that belong to the selected target category 
with respect to the total number of cases that belong to the target category; the ratio of 
hits in  the increment to the total number of hits .  The response percent represents the 
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proportion of cases in  the node in the specified target category with respect to all cases in 
the node ; the ratio of h its in the increment to the number of records in the i ncrement. 
Lastly, the index percent represents how the number of hits with in the target category 
with in  the node compared to the number of hi ts within the target category with in the 
ntire sample; the ratio of the group ' s  gain to the gain for the entire sample (SPSS Inc . ,  
200 1 ) . Fol lowing i s  a description of the 1 3  end groups with h igher rates of not being 
accepted for services than the overal l  sample.  
6 1  
Node 28 corresponds to a group of 5 88 B lack cl ients with brain inj ury who have 
completed less than a high school education and were never married or widowed. These 
cl ients represent 3 .20/0 (node percent) of cl ients within the overal l sample .  The 89 c l ients 
with in  the group who were not accepted for rehabi l i tation services represent 3 .30/0 (gain 
percent) of the c l ients not accepted for rehabi l i tation in the overal l sample and 1 5 . 1 0/0 
(response percent) of the c l ients with in the node. The index score ( 1 02 . 1 0/0) represents 
how the number of c l ients not accepted for rehabi l itation services within the node 
compared to that of the entire sample .  For node 28,  the proportion of c l ients not accepted 
for rehabi l i tation i s  about 1 02% the rate for the entire sample .  
Node 24 corresponds to a group of 228 non-Hispanic ,  B lack, Asian, Pacific 
Is lander, American Indian or Alaskan Native c l ients with brain injury, age 35 or less or 
who had missing age data . These c l ients completed more than a high schoo) education. 
These c l ients represent 1 .2% of c l ients within the overal l  sample .  The 37 c l ients within 
the group who were not accepted for rehabi l itation services represent 1 .4% of the c l ients 
not accepted for rehabi l itation in the overal l  sample and 1 6 .2% of the c l ients with in the 
node. The index score ( 1 09.40/0) represents how the number of c l ients not accepted for 
rehabi l itation services within the node compared to that of the entire sample.  For node 
24, the proportion of c l ients not accepted for rehabi l itation is about 1 09% the rate for the 
enti re sample. 
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ode 1 1  corresponds to a group of 1 5 1  c lients with brain injury, between the ages 
of 3 5 -65 years,  who were educated through special education . These cl ients repre ent 
0 . 8% of cl ients within the overal l  sample .  The 26 cl ients within the group who were not 
accepted for rehabi li tation services represent 1 .0% of the cl ients not accepted for 
rehabi l i tation in the overal l  sample and 1 7 .2% of the cl ients within the node. The index 
score ( 1 1 6 . 1  %) represents how the number of c l ients not accepted for rehabi l itation 
services within the node compared to that of the entire sample .  For node 1 1 , the 
proportion of c l ients not accepted for rehabi l itation is about 1 1 6% the rate for the entire 
sample .  
Node 26 corresponds to a group of 1 079 married or divorced c l ients with brain 
injury,  with less than a high school education . These cl ients were not of H ispanic 
ethnicity and represent 5 .9% of c l ients within the overal l sample .  The 1 98 c l ients within 
the group �ho were not accepted for rehabi l i tation services represent 7 . 3% of the c l ients 
not accepted for rehabi l i tation in the overall sample and 1 8 .40/0 of the c l ients within the 
node . The index score ( 1 23 . 8%) represents how the number of c l ients not accepted for 
rehabi l itation services within the node compared to that of the entire sample .  For node 
26, the proportion of c l ients not accepted for rehabi l i tation is about 1 230/0 the rate for the 
entire sample. 
Node 27 corresponds to a group of 7 1 7  Black cl ients with brain injury who 
completed high school . These c l ients who were never married or were widowed 
represent 3 .9% of c l ients within the overall sample .  The 1 42 c l ients within the group 
who were not accepted for rehabi l itation services represent 5 .2% of the c l ients not 
63 
accepted for rehabi l i tation in the overal l  sample and 1 9 . 80/0 of the c l ient within the node. 
The index score ( 1 33 .60/0) represents how the number of cl ients not accepted for 
rehabi l i tation services within the node compared to that of the entire sample .  For node 
27,  the proportion of c l ients not accepted for rehabi l itation is about 1 340/0 the rate for the 
entire sample. 
Node 6 corresponds to a group of 227 Hispanic cl ients with brain injury who 
completed greater than a high school education . These c l ients represent 1 .2% of cl ients 
within the overal l  sample.  The 45 c l ients within the group who were not accepted for 
rehab i l i tation services represent 1 . 7% of the c l ients not accepted for rehabi l i tation in the 
overal l sample and 1 9 . 8% of the c lients within the node. The index score ( 1 3 3 . 7%) 
represents how the number of c l ients not accepted for rehabi l i tation services within the 
node compared to that of the entire sample. For node 6, the proportion of c l ients not 
accepted for rehab i l i tation i s  about 1 34% the rate for the entire sample .  
Node 1 9  corresponds to a group of 702 cl ients with brain injury who are not of 
H i  pan ic  descent and have completed high school or less than a high school education . 
These c l ients who were either separated or had missing infonnation regarding marital 
status represent 3 . 8% of c l ients within the overa l l  sample.  The 1 42 cl ients within the 
group who were not accepted for rehabi l i tation services represent 5 .20/0 of the c l ients not 
accepted for rehabi l i tation in the overal l  sample and 20 .2% of the c l ients within the node. 
The index score ( 1 36 .4%) represents how the number of c l ients not accepted for 
rehabi l itation ervices within the node compared to that of the entire sample .  For node 
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1 9, the proportion of cl ients not accepted for rehabi l itation i s  about 1 36% the rate for the 
entire sample .  
ode 32  corresponds to a group of 340 Black, Asian, or Pacific Is lander cl ient 
with brain injury who are not of Hispanic descent and have completed a high school 
education . These c l ients who were either married or divorced represent 1 .90/0 of c l ient 
within the overal l sample. The 7 5  c l ients within the group who were not accepted for 
rehabi l i tation services represent 2 . 8% of the cl ients not accepted for rehabi l i tation in the 
overal l sample and 22 . 1 %  of the c l ients within the node . The index score ( 1 48 . 8%) 
represents how the number of c l ients not accepted for rehabi l itation services within the 
node compared to that of the entire sample .  For node 32 ,  the proportion of c lients not 
accepted for rehabi l itation i s  about 1 49% the rate for the entire sample .  
Node 1 6  corresponds to a group of 398 Hispanic c l ients with brain injury who 
completed high school or less than a h igh school education and were divorced or married. 
These c lients represent 2 .2% of c l ients within the overal l  sample. The 89 cl ients within 
the group who were not accepted for rehabi l i tation services represent 3 . 30/0 of the c l ients 
not accepted for rehabi l i tation in the overall  sample and 22 .4% of the c l ients within the 
node. The index score ( 1 50 . 80/0) represents how the number of cl ients not accepted for 
rehabi l i tation services within the node compared to that of the entire sample .  For node 
1 6, the proportion of cl ients not accepted for rehabi l i tation is  about 1 5 1  % the rate for the 
entire sample .  
ode 20 corresponds to a group of 64 Hispanic c l ients with brain injury who are 
eparated or missing mari tal data and have completed high school or less than a high 
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school education . These c l ients represent 0 .3% of cl ients within the overal l  sample .  The 
20 cl ients within the group who were not accepted for rehabi l itation services repre ent 
0 . 7% of the c l ients not accepted for rehabi l i tation in the overal l  sample and 3 1 .3% of the 
cl ients within the node . The index score (2 1 0 . 8%) represents how the number of c lient 
not accepted for rehabi l i tation services with in the node compared to that of the entire 
sample .  For node 20, the proportion of c lients not accepted for rehabi l i tation is  about 
2 1 1 % the rate for the entire sample .  
ode 4 corresponds to a group of n ine cl ients with brain injury who are missing 
information regarding their level of education . While these c l ients represent less than 1 % 
of c l ients within the overal l  sample, the eight c l ients within the group who were not 
accepted for rehabi l itation services represent 0 .30/0 of the c l ients not accepted for 
rehabi l itation in the overa l l  sample and 88 .90/0 of the c l ients within the node. The index 
score (599 . 50/0) represents how the number of c l ients not accepted for rehabi l i tation 
services within the node compared to that of the entire sample .  For node 4, the 
proportion of c l ients not accepted for rehabi l i tation is about 600% the rate for the entire 
sample .  
• 
Node 22 corresponds to a one c l ient with brain injury who was between the ages 
of 3 5-65 years at application, completed special education, and was missing data 
regarding race .  This  c l ient represent less than 1 % of c l ients within the overal l  sample, 
and Ie s than 1 % of the cl ients not accepted for rehabi l i tation in the overall sample and 
1 000/0 of the c l ients within the node . The index score (674.4%) represents how the 
number of c l ient not accepted for rehabi l i tation services within the node compared to 
that of the entire sample .  For node 22, the proportion of c lient not accepted for 
rehabi l itation i s  about 674% the rate for the entire sample .  
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ode 1 2  corresponds to a one c lient with brain inj ury who wa greater than 65 
years old at appl ication and had completed special education . Thi c l ient repre ent les 
than 1 % of c l ients within the overal l sample, and les than 1 % of the c l ients not accepted 
for rehabi l itation in the overal l  sample and 1 00% of the c l ients within the node . The 
index score (674 .4%) represents how the number of c l ients not accepted for rehabi l i tation 
services within the node compared to that of the entire sample.  For node 1 2  the 
proportion of c l ients not accepted for rehabi l i tation i s  about 674% the rate for the entire 
sample .  
Enabl ing Characteristics  and Vocational Rehabi l itation Acceptance Rates 
Exhaustive CHAID analysis was conducted with acceptance for rehabi l itation as 
the criterion vari able, and referral source, medical insurance coverage at appl ication, and 
primary source of support at application as predictor variables .  Analyses rev'ealed a 0 .60/0 
error rate with al l  of the c l ients accepted for rehabi l i tation correctly c Ia sified, and only 
1 02 of those not accepted for rehabi l i tation incorrectly c lassified. The risk estimate was 
calculated as the proportion of cases in the sample incorrectly c lassified by the tree. The 
overal l  correct classification or predictive validity of the decision tree was 99.4%. Of the 
enabling factors, the most significant predictor of acceptance rate was primary source of 
support at appl ication (X2 == 1 7448 .48,  df == 3 ,  adjusted p < .00 1 ) . Figure 7 represents the 
CH ID deci ion tree predicting acceptance for rehabi l itation, for those c l ients with brain 
injury, ba ed on enabl ing factors . 
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Figure 7 .  CHAID decis ion tree predicting acceptance for rehab i l itation for those c l ients with brain injury based on enabl ing 
factors . 
The overal l decis ion tree consists of 1 0  groups of c l ients (node ) acro two 
levels, with 8 end groups (tenninal nodes) . A gains summary with acceptance for 
rehabi l i tation as the target variable and not accepted for rehabil i tation as the target 
category revealed that of these 8 end groups, only one group had a higher rate of not 
being accepted for rehabi l itation than the rate of 1 4 . 80/0 for the overal l  sample .  Table 6 
provides the Gain summary for c l ients with brain injury not accepted for rehabi l i tation 
within the RSA-9 1 1 database for enabling factors . The fol lowing describes the group 
with a higher acceptance rate of not being accepted. 
Table 6 .  CHAID Gain Summary for C l ients with Brain Injury Not Accepted for 
Rehabi l itation within the RSA-9 1 1 Database for Enabl ing Factors 
Node Node Node Gain Gain Responses Index 
Number n % n % % % 
9 2606 1 4 .2 2606 96.2 1 00 .0 675 . 7  
2 4933 27 .0 5 8  2 . 1 1 .2 7 . 9  
1 1 598 8 . 7  8 0 .3  0 . 5  3 .4 
3 2678 1 4 .6  1 1 0 .4  0 .4 2 . 8  
4 6 1 90 33 . 8  25 0 .9  0 .4 2 .7 
5 287 1 . 6 0 0 .0 0 .0  0 .0  
7 4 0 .0  0 0 .0  0 .0  0 .0  
8 2 0 .0  0 0 .0  0 .0  0 .0  
Node 9 consisted of 2606 cl ients with missing information regarding primary 
source of support at app l ication and missing information regarding medical insurance 
coverage at  appl ication . These c l ients represent 1 4 .2% (node percent) of cl ients within 
the overa l l  sample. The 2606 c l ients within the group who were not accepted for 
rehabi l i tation services represent 96.2% (gain percent) of the c l ients not accepted for 
rehabi l itation in the overal l  sample and 1 00 .0% (response percent) of the c l ients with in 
6 
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the node who were not accepted for rehabi l i tation . The index score (675 . 7%) repre ent 
how the number of c l ients not accepted for rehab i l i tation within the node compare to that 
of the entire sample.  For node 9, the proportion of c l ients not accepted for rehabi l i tation 
i s  about 675% the rate for the entire sample .  
C lient Race and Reason for Vocational Rehabi l itation Case Closure 
S ince the RSA-9 1 1 database does not contain specific measures of either 
perceived or evaluated need, reason for c losure data was used as a proxy for the 
counselor ' s  evaluation of need. Pearson Chi square analyses revealed significant 
differences between White and non-White c l ients with brain injury with regard to reason 
for closure (X2 = 94 . 3 ,  df = 1 0, P < . 00 1 ) . Table 7 provides a summary of the reason for 
c losure for White and non-White c l ients with brain injury within the RSA-9 1 1 database . 
White c l ients were more l ikely to be c losed for refusing services or further services 
(3 1 . 70/0) ,  being unable to locate or contact or having moved (2 1 . 30/0), a l l  other 
unclass ified reasons ( 1 9 . 2%), and fai lure to cooperate ( 1 5 . 50/0). Non-White c l ients were 
more l ikely to be c losed for refusing services or further services (25 . 1 %), being unable to 
locate or contact or having moved (25 . 1 0/0), fai lure to cooperate (20. 8%), al l  other 
unclassified reasons ( 1 7 . 70/0) . To test the strength of the association between race and 
reason for c losure, Cramer' s  V was calculated.  Whi le the difference between White and 
non-White c l ients was significant, the degree of association was very modest (Cramer' s  
V= .089) .  
Table 7 .  Reason for C losure for White and on-White Cl ients with Brain Injury within 
the RSA-9 1 1  Database.  
Race 
Reason For C losure White on-White 
Frequency (%2 Frequency {%2 
Unable to locate or contact or moved 2069 (2 1 . 3 )  572 (25 . 1 )  
Disabi l i ty too severe or unfavorable medical 578 (6 .0) 1 1 0 (4 . 8) . 
prognosIs 
Refused services or further services 3074 (3 1 . 7) 572 (25 . 1 )  
Death 1 06 ( 1 . 1 ) 1 4  (0 .6) 
C l ient institutional ized 1 24 ( 1 . 3 )  47 (2 . 1 )  
Transferred to another agency 1 82 ( 1 . 9) 48 (2 . 1 )  
Fai lure to cooperate 1 502 ( 1 5 . 5 )  474 (20 .8) 
No disab l ing condition 57 (0 .6) 1 1  (0 .5 )  
No impediment to employment 92 (0 .9) 1 2  (0 .5 )  
Transportation not feasible or avai l able 44 (0 .5)  1 4  (0 .6) 
Al l  other reasons 1 866 { 1 9 .22 402 ( 1 7 . 72 
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CHAPTER 5 :  DISCUSSIO 
Traumatic  brain inj ury i s  one of  the leading causes of  death and disab i l ity in  the 
United States (MacKenzie ,  2000 ; Marion, 1 998 ;  Thurman, Alverson, Dunn, Guerrero, & 
Sniezek, 1 999) . The Minority Health and Health D isparit ies Research and Education ct 
of 2000 was espoused to el iminate racia l  and ethnic dispari ties in health care by 20 1 0  
(Epstein & Ayanian 200 1 ; U .S .  Department of Health and Human Services, 2002) .  The 
deadl ine for such legis lation is fast approaching and sti l l  very l i tt le effort has been 
committed to identifying dispari ties in health and rehabi l itation services provided to the 
almost 5 0  mi l l ion Americans with at least one chronic condition l imiting their abi l ity to 
participate in  society (Epstein & Ayanian 200 1 ;  Liao, McGee, Cao, & Cooper, 1 999) . 
The purpose of thi s  investigation was to examine racia l  disparity within the vocational 
rehabi l i tation system among c l ients with brain inj ury uti l izing the federal RSA-9 1 1 
database . The current investigation used part of Aday and Andersen's Framework for the 
Study of Access to explain racia l  di sparity among c l ients with brain injury within the 
vocational rehabi l i tation system, with the goal of al lowing for health care planners and 
pol icy makers to make better deci sions regarding progress and need. 
Results Framed in Previous Literature 
imilar to other studies (Chan, Wong, Rosenthal , Kundu, and Dutta, 2005 ; 
Wil on, 2002 ; i l  on , H arley and Alston 200 1 ), the current investigation found that 
7 1  
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upon ini tial  review of the descriptive findings, White and Asian or Pacific I l ander c l ient 
were more l ikely to be accepted for rehabi l i tation services than Black and merican 
Indian or Alaskan ative c l ients . Analyses also confinned Chan and col league (2005) 
findings that acceptance rates for males and females were s imi lar. Corroborating Wil on 
and col leagues (2002), c l ients with brain injury, who received their primary source of 
support from "other" sources, at the time of appl ication, were least l ikely to be accepted 
for vocational rehab i l i tation services . However, in  contrast to Wi lson and Senices 
(2005), H ispanic c l ients appeared to have lower acceptance rates than non-Hi panic 
c l ients . A discrepancy was also found with regard to acceptance rates based on level of 
education . Wi lson, A lston, Harley, & Mitchel l (2002), suggested that as a person's 
education increased, he or she was less l ikely to be accepted for VR services.  The current 
study revealed that persons with greater than a h igh school education were more l ikely to 
be accepted for rehabi l itation serv ices than persons with less education who had 
completed school ing through the regular education system. 
Upon deeper investigation, Exhaustive CHAID findings suggest racial disparity in 
rehabi l i tation acceptance rates is  not a clear cut i ssue. For example, although Whites had 
a higher rate of acceptance than Al l  Other Races (see Nodes 23 and 24 of Figure 4), a 
number of other s ign ificant factors impacted the results, such as having completed 
Greater than a H igh School Education, being of non-H ispanic  ethnicity and being <_ 35  
years of  Age at Appl ication (or having missing data for Age at Appl ication) .Additional ly, 
in ode 1 7  and 1 8  ( see Figure 5), White and American Indian or Alaskan ative cl ients 
were ign ificantly more l ikely to be accepted than B lacks and Asians  or Pacific Islanders , 
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but only among those who were ever Married or Widowed with a High chool or I 
than a High School education . Also in odes 3 1  and 32 (see Figure 5) re ult how that 
Whi te and American Indian or Alaskan ative c l ients were s ign ificantly more l ikely to 
be accepted for services than B lack and Asian or Pacific I slander cl ient . However, thi 
was only for c l ients who were Divorced or Married, of non-Hi panic descent who ha e 
completed High School . In odes 2 1  and 22 (see Figure 6) ,  results show that White, 
B lack, Asian or Pac ific Islander, American Indian or Alaskan ative c l ients were al l  
s ign ificantly more l ikely to be accepted for services than c l ients missing Race data . 
These c l ients also must have been <3 5 years of  Age at Application and completed their 
education through the Special Education System . Additional ly, although there were high 
indices for Nodes 1 2 , 22,  4,  and 20 (see Table 5) , data within these nodes on ly compri e 
75  c l ients, which is  less than half of one percent of the entire sample and most included 
Missing data. 
In summary, each of the racial  groups was more l ikely to be accepted for 
rehabi l itation services under different circumstances. Although B lacks were only more 
l ikely to be accepted when compared with cl ients who were missing racial  data, this  mu t 
be considered in l ight of the many, many other significant factors including marital 
tatus,  age, and education level ,  as wel l  as variables not included within the RSA-9 1 1 
database (e .g . ,  injury everi ty, length of coma, neuropsychological functioning, 
functional independence, etc . ) .  Consequently, a definitive broadcast statement about 
racial di pari ty within the Federal Rehabi l itation System cannot be made. Therefore, 
finding ugge t that the data do not affirm Aday and Andersen ' s  ( 1 974) tenet that 
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col lecting data on empirical i ndicators of the population's access to medical care al lo 
researchers to evaluate the avai labi l i ty and uti l ization of services. There i s  too much 
interplay of characteri stics and too much missing data to detennine a specific rea on for 
disparity .  While  this  could be an artifact of the lack of measures within the dataset, 
future research could be conducted uti l izing more recent data and additional mea ure to 
better fit the constructs of the framework . 
With regard to reason for closure, Wi l son, Jackson , and Doughty ( 1 999) found 
that African Americans' cases were more l ikely to be c losed for reasons of (a) cannot 
locate and (b) fai lure to cooperate , whereas, Whites' cases were l ikely to be closed for (a) 
handicap too severe, (b) no vocational handicap and (c) other. Chan, Wong, Rosenthal ,  
Kundu, and Dutta, (2005)  found that African Americans also had the highest rate of 
c losure due to fai lure to cooperate (25%) .  A lthough the Chi-square analyses for the 
current investigation were significant, the degree of association was extremely modest. 
The top two reasons for c losure for both White and non-White cl ients were "refusing 
services or further services" and "being unable to locate or contact or having moved." 
There did not appear to be a practical difference between White and non-White cl ients 
with brain injury with regard to reason for c losure .  
Limitations 
As with previous studies of the RSA-9 1 1 database, there are l imitations to 
conducting retrospective data analyses . Limitations include lack of certain injury severity 
variables common in other studies of persons with brain injury, inc luding length of coma, 
length of initial hospital ization , coma scores, disabi l i ty rating scores, and functional 
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impairment ratings . These variables are extremely important in determining injury 
severity and may impact whether or not a c l ient is  accepted for rehabil i tation ervice . 
Another area in which the data are lacking measures relates to the concepts of need 
including self-reported need and counselor assessment at entry to the system. The R A-
9 1 1 database does not contain measures of either perceived or evaluated need and such 
constructs could not be considered with in the scope of thi s  investigation . 
Whi le Answer Tree 3 .0 handles missing values by treating them al l  as a single 
valid category (SPSS Inc . ,  200 1 ) , and no data need to be omitted from analyses, i t  i s  
difficult to interpret what these findings really mean in a practical setting. For example, 
in Node 9 of Figure 7 ,  1 00% of the cl ients who were missing data for Medical Insurance 
Coverage at Appl ication and data for Primary Source of Support at Appl ication were not 
accepted for rehabi l i tation . I t  i s  unclear whether the c l ients were not accepted for 
rehabi l i tation because they were missing data or if they are missing data because they 
were not accepted for rehabi l i tation. S imilarly, when looking at data from Nodes 4 and 
22 of Figure 6 and nodes 6 and 9 of F igure 7, "Missing" i s  nei ther a predisposing nor an 
enabl ing characteri stic .  Although the analyses suggest a statistically s ign ificant 
difference, there is no practical s ignificance to the findings . 
Also of considerable l imitation i s  that there i s  no scientifically accepted definition 
of race or ethnic i ty ,  and there is  l i tt le consi stency in the use of these terms in health care 
research (Schulman, Rubenstein,  Chesley, & Eisenberg, 1 995) .  "Although there i s  an 
obvious overlap in  the meaning of the terms race and ethnic ity ,  the Rehabi l itation 
ervice Administration . . .  defines race and ethnicity as two separate terms" (Wi lson & 
enices, 2005 ; p .  86). Some studies treat the two variables separately, orne combine 
them, others completely ignore ethnic origin altogether. A consistent definition i 
needed. Future studies may want to include a better description of race and ethnicity 
similar to that of the US Census which encompasses not only race, but ethnicity,  and 
persons of multi -racial backgrounds . 
Practice and Pol icy Implications 
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For the past 30 years, the federal government has been proposing and 
implementing legislation and programming to improve employment outcomes for 
individuals with disabi l i t ies .  There have been considerable legislative strides toward the 
inclusion of people with disab i lit ies within the work force .  However, in itial descriptive 
findings suggest a disparity sti l l  exists with regard to race within the federal rehabi l i tation 
system for persons with brain injury . With the increasing growth of minority 
populations,  this  disparity needs to be addressed. The data suggest that the majority of 
persons accessing the RSA system are White. Minorit ies may not even be accessing the 
system or they are being misc lassified once they do access it. Given that RSA provides 
national leadership for State run VR services a change needs to be made at the national 
level with regard to the inclusion of minorities within the system. To start, the RSA and 
the federal government in general , need to c learly define race/ethnicity .  With the 
growing minori ty population, especial ly within the H ispanic community, there needs to 
be a clearer method for c lassifying cl ients within the rehabi l i tation system, and the 
overal l  healthcare system. 
To help address the l imitation of restricted data within the R databa e, 
additional data points should be added to the protocol .  Primari ly, data regarding injury 
severi ty would be helpful .  Additional data points could be added based on primary and 
secondary disabi l i ty type .  A lthough adding additional data points to the already 
extensive protocol  could be cumbersome, expanding infonnation known about c l ient 
who are being treated with in  the VR system could help to reduce disparity . 
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Another practice and pol icy change would be to institute an ongoing annual 
review of the RSA data to ensure reduced racial disparity . The pol icy would include the 
establ ishment of an entity to conduct future research on the RSA database, specifical ly 
focused on racial di sparity.  Future research studies could be conducted annually 
investigating disparity for each disabi l i ty type. Studies could further investigate regional 
and national  trends including differences i n  rural versus urban settings . 
Whi le data are col lected at the F ederal level ,  findings wi l l  have the most impact 
State VR Agencies .  State and local directors and counselors are the ones who wi l l  need 
to col lect additional measures .  Directors wi l l  need to ensure that their staff are aware of 
possible disparity issues and are trained to avoid letting them affect acceptance rates .  
Also, directors w i l l  have to modify data col lection efforts and train staff to gather the 
rno t complete data possible including inj ury severity data. Directors and staff may also 
need to expand outreach programs to ensure minori ties are even accessing the 
rehabi l i tation system. 
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Conclusions 
Persons with brain injury have a need for ongoing care and assistance through the 
VR system. The current findings suggest that a definitive broadcast statement about 
racial dispari ty within the Federal Rehabi l i tation System cannot be made . Whi le these 
findings could be an artifact of the data analysis technique, which by design consider the 
role of multiple factors , further research i s  needed to c larify these issues . Acceptance (or 
denial) for services is compl icated and does not rest with a single variable .  The data 
indicate that racial differences were only a small part of the overall  equation and again 
that distinct di spari ty by race i s  not evidenced in the RSA-9 1 1 data for persons with a 
primary or secondary diagnosis of brain injury. As described within the l i terature review, 
there have been differing results with regard to racial  di sparity in previous studies using 
the RSA-9 1 1  database . Differences may be because only l imited parts of the overall  
database were being uti l ized. When al l  of the data are used, a very different and much 
more robust picture of the issues becomes evident . Further, simple dichotomization by 
"race" is not sufficient to detai l  such i ssues, and as a field we should be more 
comprehensive and systemic  in  our orientation . Future research wi l l  help to provide a 
more accurate description of ongoing trends and may enhance services for minori ty, as 
wel l  as non-minority populations .  
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